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When the history of our Navy’s car- 
rier operations in this war is finally 
written, you'll undoubtedly see plenty 
of mentions of the Bonhomme Richard, 
one of the newest and more powerful 
of the flat-tops, spelling ruin for the 
Nips. Helping to write that history 
are a bunch of generally unsung lads 
who are known as the Service Unit— 
boys who keep the carrier’s planes 
armed and fueled, AviaATiIon’s Wash- 
ington Editor, Blaine Stubblefield, was 
aboard the Bonhomme Richard as she 
headed for the wars, and beginning 
on page 111 he describes vividly just 
how rugged and vitai is this SU work. 


Further proof that the boys aboard the 
carriers still have plenty of.work to 
do is shown by the type of Jap planes 
they are knocking out of the sky. On 
page 174 we present a staff artist’s 
conception of two of the newest Nip 
floatplane recon jobs—Norm and Rex 
—which indicate that Hiro’s boys are 
still able to make improvements in 
their aircraft designs. 


In another, and much more pleasant, 
phase of the water-based aircraft field, 
we're proud to present a detailed engi- 
neering story on marine airport design, 
written by Capt. C. H. Schildhauer of 
the Naval Air Transport Service. 
After citing nature-given economies 
of seadromes, he gives three schemes 
for their layout as well as specifica- 
tions for lane markers. And he also 
considers the docking and terminal 
facility requirements. Turn to page 
106. 


Early last month, Assistant Editor 
Irv Stone moved into Fairchild’s Hag- 
erstown plant, where they’re building 
the new C-82 Packet, to gather mate- 
rial for the 14th in our Design Analy- 
sis series. Since this craft is one of 
the country’s newest cargo carriers, 
and one that presents new trends in 
design thinking, we are presenting this 
special study in two parts, the first 
beginning on page 115 and covering 
the major airframe components. 


At the beginning of the war there 
were many reports that the Nazis 
were away out in front when it came 
to using magnesium in_ aircraft. 
’Tain’t so. For F. A. Rappleyea, of 
the Dow Chemical Co., made an ex- 
haustive analysis of magnesium appli- 
cations on German liquid and aircooled 
engines and in radios and he found 
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that even though the Germans evolved 
many interesting uses of mag and 
notable production methods, their stuff 
was no better than ours. His pro- 
fusely illustrated study begins on page 
144. 


Data on two more new type aircraft 
emanating from the British Isles is 
also presented in this issue—the Avro 
Tudor I, a four-engine pressurized 
cabin job designed for trans-Atlantic 
operations, and the Miles M-56 Aero- 
van, an all-wood twin-engine craft de- 
signed for short-haul work. All avail- 
able details on these two bids for post- 
war commercial work will be found in 
the article on page 177. 


A lot of publicity has been given re- 
cently to crop dusting, so much so that 
many people think it’s an easy and 
quick way for an airplane owner or 
operator to make a lot of money. Well, 
there is good money to be made. But, 
as is the case with most money-making 
propositions, the duster is faced with 
plenty of things to do—and plenty not 
to do. There’s encouragement as well 
as common sense in our dusting story 
on page 166. 


Featured this month in our regular fi- 
nancial department (page 179) is a 
special article in which Editor Hoad- 
ley continues his precise ranging in 
market-and-monetary matters. Title is 
“Wall Street Eyes the Lightplane 





JOHN W. MOORE, Traffic Manager for Air 
Transport of the Port of New York Authority, 
who presents arguments for a new type of 
certificate for feederlines—certificat.s that 
would give now-impossible leeway in sched- 
ules and operating points to take full ad- 
vantage of seasonal variations in traffic 
volume. He details the case on page 171. 





Makers.” . . . And you'll find another 
special emphasizing finances in our 
transport department (page 170). This 
feature points the pertinent question, 
“Ts CAB Regulation of Airline Securi- 
ties Necessary ?” 


Marketing gets its innings, too—by way 
of a concise article titled, “Make It 
Easy on the Prospect.” Presented are 
new wrinkles on getting the product 
before the customer. See page 168. 





Down the Years in 


25 Yr. Ago (1920) —McCook. Field 
tests show aircraft serviceable after 
100 flight-hours. . . . Germany votes 
15,000 marks for Gottingen test lab. 
. . . Variable compression proves 
beneficial in altitude engine experi- 
ments. .. . Army orders ten twin- 
Liberty-engined attack planes from 
Boeing. 


15 Yr. Ago (1930)—-A flying boat 
cruise is organized by Detroit Air 
Yacht Club... . Airlines now flying 
103,000 mi. daily, over 48,0°0 mi. of 
airways. ... Ford Trimo‘or is built 
mounting Packard Diesel aero en- 
gines.... N. J. State Board of Com- 
merce calls flying boats a menace to 





‘air bases throughout nation and in 
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10 Yr. Ago (1935)—Lou Levy, of 
Kellett, and J. G. Ray, Pitcairn, land 
autogiro carrying mail on roof of 
Philadelphia Post Office. . . . Boeing 
completes Model 299 four-engine 
bomber (XB-17) for Army... . 
Eastern Air Lines orders five Lock- 
heed Electras. Delta opens 
Atlanta-Dallas service with Stinson 
Trimotors. . . . Northwest Airlines 
moves maintenance center from Spo- 
kane to Seattle. . . . Senate passes 
bill forbidding aerial photography 
of military or naval installations. 
. . . Congress passes Willcox Bill 
authorizing Air Corps to establish 


U. S. possessions at estimated cost 








navigation. .... Army inaugurates of $110,000,000.... . Army uses 97 
ferrying of combat planes-to C, Z. planes+in Pacific Coast maneuvers. 
a 
5 























_ FROM THE FIRST BLIND FLIGHT in history when “Jimmy” Doolittle took off, 
iade a circuit and returned to his starting point by reference to instruments alone, Kollsman Instruments 
ave played a vital part in almost all history-making flights. Just as the development of the first Sensitive 
ltimeter made possible that first blind flight, other products of Kollsman’s continuing research and 


evelopment in the field of aircraft instruments have played similarly important roles in aviation history. 


KOLLSMAN AIRCRAFT INSTRUMENTS 
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ne IN THE GOOD OLD barnstorming days, when 
flying was the sport of supermen and there were not 
enough supermen to make it much of a business, the 
pilots were a race apart. In fact, the pilot placed him- 
self so far apart from ordinary mortals that he felt it 
unbecoming to do most of the things that must be done 
if we are to be successful in busines. Such menial tasks 
as getting business, keeping books, and controlling costs 
were far below his dignity. 

When summer skies were bright and Sunday drivers 
thronged his airport, prosperity was his and the day’s 
receipts were quickly squandered. But given a few 
rainy week-ends or the expense of an engine overhaul 
or a repair job and the only recourse was to go out 
and try to find a new angel who would be willing to 
supply a newer airplane. 

The lives of these pioneers, who really laid the 
groundwork for public acceptance of flying, were merry 
at times and often they were short. One flight too many 
in an inadequately maintained airplane was the last 
flight for many of these old timers who lived so glori- 
ously in the eternal shadow of the sheriff. 


W: HAVE COME A LONG way since'these days of 
irresponsibility, but we have not come far 
enough in the direction of sound business methods ap- 
plied to fixed base operation. Even now many of our 
operators fool themselves about their costs, then wonder 
why the tide of red ink is always threatening to engulf 
them. Only a few have taken time out to sit down and 
analyze the cost of the many small services the customer 
expects, 

Even fewer have followed such analyses with the 
necessary steps to trim their costs down to the point 
where each branch of the service shows a profit. Too 
many operators are content to take a loss on one item 
of service, like airplane storage, in the hope that the 
customer will buy some extra service or some item 
of equipment which provides the operator with greater 
profit. And often the customer doesn’t play that way. 

Hangar rental, for example, is a tough problem for 
operator and customer alike. An airplane takes up a lot 
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For PRACTICAL Glory 
Try Tail Wheels and Folding Wings 


of space, and an ordinary hangar roof is an expensive 
structural problem because of the wide door openings. 
The high cost of storing an airplane is a deterrent 
to plane ownership so serious that all hands should get 
to work to cut it down. Designers of personal airplanes 
could enhance their market by perfecting a practicable 
folding wing craft. Such a plane could be stored much 
more economically than present types. Operators could 
then reduce rental charges and still break even or make 
a little profit on storage, which few of them do at 
present. 


A NOTHER thing: Tail wheels are a must for simpli- 
fied ground handling, and remember it costs 
money to push planes around. One successful operator 
is considering a higher rental rate for planes equipped 
with skids—thus to encourage their owners to buy sub- 
stitute wheel equipment to save ground handling costs, 
The tail wheel is a step in the right direction, but some- 
day an airplane which can be driven around the airport 
is going to appear and start the less progressive manu- 
facturers scurrying for the licensing rights to the device 
that makes it possible. 

Until we have real taxiability and until prop spin- 
ning is as obsolete as the old automobile handcrank we 
are not going to entice very large segments of the public 
into the realm of airplane ownership. 

These are but a few of the problems that must be 
solved by teamwork among operators and manufac- 
turers of airplanes, accessories, and equipment. We 
have passed the stage when designers’ efforts could 
merely be concentrated on developing an airplane that 
would succeed in getting off the ground and staying in 
the air for a reasonable length of time. Now we must 
turn our attention to the seemingly secondary details and 
refinements that will make plane owning easier and 
more economical. 


fecle E. banke 


EDITOR 


105 




















: 
j | 
‘ 
: 





Se 





ae 





Nature Deals a Trump 
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Marine Airport Designers’ 


Itinerant or way station, designed for daylight opero- 
tion, requires merely a mooring, an amphibious tractor 
to handle passengers and cargo both on land and afloat, 


and a terminal building ashore. Indeed, mooring may 
be omitted if flying boat commander chooses to employ 


ship's anchor. 


By CAPT. C. H. SCHILDHAUER, USNR 


UST AS ARGUMENTS are proffered 
J aiming to support world-route use 

of landplanes, so, too, many very 
logical reasons can be put forward 
favoring broad employment of flying 
boats and flying ships in global air 
transport. 

Granted, there are specific routes 
which are inherently favorable to one 
type or the other. Our contention is 
that the flying boat offers better scope 
for the development, via very large 
aircraft. 





* Opinions and representations in this article are 
those of the author and should not be construed 
as reflecting views of the Navy Department. 
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As size increases, the flying boat 
gains, both in aerodynamic and struc- 
tural weight efficiencies, more than 
does the landplane. . Any substantial 
increases in size and weight of the 
landplane introduces great difficulties 
in the provision of satisfactory landing 
surfaces as. well as difficulties pertain- 
ing to the landing gear on the plane 
itself ; not so with the flying ship. 

Any map of world air networks will 
quickly illustrate how the globe abounds 
with areas which will enable vear- 
round operation of flying ships. 

‘The, future optimum size for any 
large aifcraft, landplane or flying ship, 





may be 500,000 Ib., however, the prac- 
tical size to handle frequency in world 
commerce may be approximately 250,- 
000 Ib. Studies indicate that an opti- 
mum flying ship of 500,000 lb. would 
require a channel 24 mi. long, 800 ft. 
wide, and 12 ft. deep. With such a 
channel, this flying ship will clear a 
50-ft. obstacle at the end of the takeoff 
area even should one engine fail dur- 
ing this critical period. With jet 
assisted takeoff, the 500,000-lb. flying 
ship would require a channel approxi- 
mately one-half of the above length. 
In the realm of the immediate future 
where flying ships of 200,000 Ib. will 
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Major stations, such as those fo serve cities, require more extensive 
facilities, as depicted here. Yet outlay still need not be excessive. 
Seen are shore-connected "U'' docks with winch-operated mooring 
lines, and beyond is small covered dock for seadrome patrol boats. 


make their appearance, channels ap- 
proximately 2 mi. long, 800 ft. wide, 
and with a depth of 10 ft. are consid- 
ered ample. 

Such water areas requite no more 
surrounding protection than that found 
anywhere in the Chesapeake. or .San 
Francisco Bay areas, where flying 
boats both small and large have been 
operating’ since the initial days of 
aviation. 

A distinct advantage of the land air- 
port would be its location adjoining a 
seadrome. It will be required that in- 
ternational traffic carried by the large 
flying ship be distributed to a number 
of locations by short-haul land aircraft. 
Conversely, short-haul land aircraft 
are the feeders of the international fly- 
ing ship services. 

Typical seadromes in actual opera- 
tion in international air commerce are 
exemplified by Mills Field at San Fran- 
cisco (charted in our page 110 illus- 
tration) and John Rodgers Airport at 
Honolulu. Others under consideration 
are Idlewild at New York City, and 
Shannon Airport near Foynes, Eire. 

England is considering the water off 
Calshot, on the river just south of 
Southampton, as a flying ship operating 
area, with full terminal facilities pro- 
jected. And an adjoining land airport, 
on the lower east bank of the mouth of 
the river, would provide for operation 
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of landplane shuttle services to cities 
throughout the British Isles. 

France, in prewar days, being cogni- 
zant of the potentiality of the large 
flying ship in international air com- 
merce, planned for a system of chan- 
nels in the lowlands in the vicinity of 
Paris. The project called for supply- 
ing these channels with water from the 
river Seine. It is also noted that prior 
to the war Lake Biscarosse, in the 
vicinity of Bordeaux, was actively used 
for commercial fiying boat operation. 
Geneva, Switzerland, would also af- 
ford ideal year-’round seadrome facili- 
ties for large flying ships. And it may 
be pointed out that the British have 
been operating flying boats, with mini- 
mum ground investments, from Eng- 
land to Australia and New Zealand. 

Thus, throughout the world natural 
water areas are potential operating 
areas for waterborne aircraft. 


Seadrome Runways 


It is specified that seadrome runways 
be marked for daytime use by distinc- 
tive buoys and for night use by dis- 
tinctive lights, and it is considered the 
most practical idea to combine the two 
markers in one. Control of the night 
lighting system is via a master switch 
from the adjoining control tower, and 
thus the most favorable runway, as 
regards operating conditions, can be 








"U" dock can be moored for use in operating area when shore 
connection is not practicable. Similar dock could be constructed 
with arrangement to blow water out of “U" slip with compressed 
air to enable work on ship's hull. 


indicated. The designation of runways 
may be similar to that in the operation 
of landplanes—with reference by num- 
ber, using the magnetic compass course 
in line of approach. 

Various schemes of seadrome run- 
way layout are shown (Fig. 1, next 
page) and buoy markers for day and 
night use of seadrome runways are 
depicted in Fig. 2. Regarding these 
markers, it is to be noted that where 
the operating water is of such depth 
that the lights and the distinctive mark- 
ers can be mounted on piles, there can 
be considerable saving in installation 
costs, and maintenance can thus be 
facilitated. Such a system is illus- 
trated in Fig. 3. 


Patrol by Tender 


Each seadrome should be equipped 
with an adequate patrol and control 
tender, function being to patrol the 
seadrome and to advise the aircraft by 
radio (either directly or via the con- 
trol tower) of the operating conditions 
in the landing lanes. 

Anticipating the operation of flying 
ships of 150,000 to 200,000 Ib. in the 
immediate future, the suggestion is 
for a seadrome tender approximately 42 
ft. long, with a 12-ft. beam, twin screw, 
twin rudders, and round bottom for 
easy maneuvering in the vicinity of 
flying ships. _It is essential that the 
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FIG.I- THREE SEADROME LAYOUT SCHEMES 
(With Cable Connected Lane Lighting) 
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tender’s personnel be protected in all 
conditions of weather, especially dur. 
ing periods of rain and low visibility, 
This can be done by protective enclos- 
ing of the steering and operating sta- 
tion amidship. Another essential fea- 
ture is an unobstructed cockpit for fire 
fighting and rescue work. 

This tender should have a maximum 
speed between 25 and 30 mph., yet 
must also be able to run for long 
periods on slow-speed seadrome patrol 
duty. A strong towing post should be 
provided approximately one-third the 
distance from. the stern of the boat. 
Fire fighting equipment should be 
made versatile by provision of a high- 
pressure long-range stream of either 
water or foam from monitor nozzles 
on the bow, as well as fire-hose streams 
handled from the stern. 

The tender’s entire fire fighting 
equipment should be powered by a sep- 
arate motor. Provision should also be 
made for attachment of a suction line 
to enable pumping of water from partly 
flooded flying boats or floating docks. 

The seadrome tender should, more- 
over, be equipped with the character- 
istic rotating identification light—red, 
green, amber—and also a high power 
18-in. searchlight. For communication 
with aircraft and with control tower, a 
radio telephone sending and receiving 
set is required, well protected from 
spray and moisture in the sheltered 
cabin. Another “must” would be 
windshield wipers for operation in 
rainy weather. Equipment for han- 
dling and hoisting mooring and buoys 
can be installed aft. 


Decking Facilities and Terminal 


Flying ship operations can take ad- 
vantage of the world’s natural water 
facilities. The many lakes and rivers 
and harbors of North America, South 
America, Europe, Africa, Asia and 
Australia are all potential operating 
areas. These waters can support the 
smallest of flying-boat yachts or the 
largest of flying ships without addi- 
tional expenditures—quite in contrast 
to the requirements for the operation 
of the large landplane. 

The simplest terminal may consist of 
merely (1) a mooring placed in posi- 
tion prior to the landing (which may 
be omitted in event the flying boat 
employs its anchor) ; (2) the terminal 
building ashore; and (3) an amphibi- 
ous tractor to handle passengers or 
cargo both on land and afloat. Such a 
base provides adequate itinerant or 
way-station service. 

Furthermore, to provide the more 
extensive terminal facilities which are 
specified to handle the requirements of 
the major stations serving the larger 
cities, the outlay still need not be ex- 
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FIG.3— PILE-MOUNTED SEADROME 








cessive—certainly nowhere near so 
great as the expenditure involved in 
construction of a land airport for simi- 
larly heavy aircraft. 

The flying ship fitted with reversible 
propellers is readily maneuvered to 
pick up of the main mooring line, 
whereupon the ship is hauled in, either 
tail first or bow first, with the aid of 
power-operated winches on the dock. 

The- shore-connected U-dock per- 
mits access to the craft from both sides. 
It further permits the operation of 
heavy cargo and mail trucks directly 
to the side of the aircraft for loading 
and unloading. . 

Aircraft service stands of a portable 
type may be stored at the shore end of 
the dock. The ‘and can be canopy 
covered, so that in rainy weather the 
inechanics and engines are protected. 

Cooling systems for hot weather 
areas, as well as heating systems for 
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cold weather, can be moved about the 
dock and connected to the various 
compartments to keep them at a com- 
fortable temperature prior to takeoff. 

In locations where a shore-connected 
dock is not practicable, the entire “U” 
dock can be moored out in the operat- 
ing area. Under these conditions, 
power and light as well as compressed 
air can be supplied by portable units 
mounted on, or in, the various floating 
units of the dock. In such cases, the 
cargo would be handled by boat and 
can be made available on the dock 
prior to arrival, as well as taken 
ashore after departure. 

Only infrequently should it be neces- 
sary to haul flying ships out of the 
water. Barnacle formation on aircraft 
getting high utilization will be almost 
negligible. 

Similar “U” docks can be con- 
structed with a submerged section be- 
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| «low the open “U”, w: bh frames to fit 
the hull shape and an attachment for 
compressed air. When the water js 
Tait Se ) eee blown out, the entire section will rise 
and the flying ship will be lifted clear 
of the water for hull work. 

Shelters of the cantilever type can be 
constructed so that they will protect 
mechanics working on the engines, in 
those places where major engine work 
or engine changes are required. 

We may conclude that it will be 
through the production of volume traf- 
fic that air transportation will be 
placed on an unsubsidized business 
basis. And it is held that such traffic 
will be available- when fares and ex- 
press and cargo charges are brought 
within the reach of greater numbers 
of people. The flying ship of adequate 
Seadrome patrol tender, such as advocated by author. Cratt is 42 ff. over-all and has 12-4.  °12© economically — op eryted from 
beam. Note fire-fighting nozzles fitted at bow, also towing bitt aft of all-weather cabin. natural water areas, may well be the 
Radio telephone is specified to provide communication with aircraft and with control tower. solution In enabling broad world use of 
(Photo by Owens Yacht Co., Baltimore, Md.) fast, modern air transport. 
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An AVIATION correspondent aboard one of the Navy's newest 
flat-tops follows the rugged, highly skilled Service Unit in action, 


and finds that — 


It's No Child's Play 


Arming and Fueling Carrier Planes 


BOARD THE U.S.S. BONHOMME 
RICHARD, at sea:—This heavy 
aircraft carrier’s Service Unit 

has one of the toughest jobs aboard 
ship, for it is charged with three major 
tasks which call for plenty of skill, 
strength, and courage. 

First, the Service Unit must service 
and load all airborne guns; second, it 
loads bombs, torpedoes, and incendi- 
aries; and third, it fills all aircraft 
gasoline tanks and operates and main- 
tains the ship’s extensive gasoline sys- 
tem. 

Since all the costly resources used in 
building and operating this—and 
every other—carrier are aimed at 
bringing its airborne armament to bear 
on the enemy, the Service Unit men 
argue with full conviction that their 
job is one of the most important aboard. 

Personnel of the Bonhomme Rich- 
ard are organized in two groups: The 
Ship’s Company, which operates the 
carrier; and the Air Department. The 
latter has five sections: V-1, Flight; 
V-2, Maintenance; V-3, Operations; 
V-4, Administration; and V-5, Air- 
group, which includes the airplane 
crews. 

The Service Unit is a part of V-1l, 
and it has two branches, Ordnance and 
Gasoline. 

Ordnance men must be specialists in 
more than one type of armament, for 
between the fighters, dive bombers, and 
torpedo bombers, three types of guns 
are used: 50-cal., 30-cal., and 20-mm. 

In action an ordnance man of the 
Service Unit rushes to meet each in- 
coming plane, opens the wing cover, 
cuts the gun switches and controls, and 
immediately pulls out the belt of un- 
expended ammunition. It is a safety 
measure quickly taken, for potential 
accidents lurk on every hand aboard a 
carrier, and they could easily result 
from airborne guns not disarmed. 

One of the principal every-day jobs 
in airborne ordnance is cleaning and 
oiling, because the corrosive attack of 
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By BLAINE STUBBLEFIELD, Weoshington Editor, “Aviation” 


Ordnance men of a carrier's Service Unit must be specialists in more than one line, for 
among fighters, dive- and torpedo-bombers, three types of guns and ammunition are used: 
50-cal., 30-cal., and 20-mm. Here AOM 1/c Guy J. Fiore, of U.S.S. Bonhomme Richard, 
arms Grumman F6F Hellcat with 50-cal. machine gun bullets. (Officio! U. S. Navy photos) 
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Carrier Service Unit men emphasize that their duties are as important 
as any other—for planes without fuel and armament don't win 
And their work, they maintain, is no less dangerous than 
any one else's, for they deal with all types of ammunition, bombs, 


battles. 


salt water on both planes and guns is 
relentless. Though an every-day task, 
cleaning and oiling is always a particu- 
lar job. Moreover, gages of such 
delicacy are used in checking gun bores 
that they can indicate approximately 
how many rounds have been fired from 
any given barrel. 

Special oils are used for different 
guns, and different oils for high and 
low altitude operations. Cleaning and 
oiling must be done daily, whether the 
guns are fired or not, because effective- 
ness of a mission and the lives of crew- 
men depend on this task. All fixed 
guns have to be harmonized with the 
sights and the longitudinal axis of the 
planes to assure convergence at the de- 
sired point. This point of convergence 
is changed for different types of train- 
ing and combat; but even if no change 
is made, the alignment of the three ele- 
ments must be checked. This, it is 
obvious, is work for experts. 

Whereas early airborne machine 
guns had a high rate of jamming or 
other failure, such stoppages have 
proved unusual in this war. Nowadays 
when a gun jams it is nearly always 
due to a faulty shell, but the hydraulic 
charger automatically clears it and the 
gun goes on shooting. Experienced 
pilots, like symphony conductors, can 
spot laggard guns and report which 
they are to ordnance crews. 

In addition to guns, all three types of 
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planes carry bombs of various kinds— 
general purpose, fragmentation, armor 
piercing, incendiaries, or depth 
charges. Only the Grumman Aveng- 
ers carry torpedoes. Since the bombs 
carry different fuses for different pur- 
poses, the ordnance men must be ex- 
perts in fuse setting, and they must 
know the varied suspension fittings 
in the planes. 

Bombs and rockets must be handled 
with a feather touch; there must be 
utmost care against accidental explo- 
sions on this little airport, because 
scores and sometimes hundreds of men 
are directly under and around any 
given location on the flight deck. 

Ammunition, bombs, incendiaries, 
and rockets are kept in heavily ar- 
mored magazines below decks. When 
wanted they are brought part way up 
on one elevator and then transferred to 
another. Reason for this arrangement 
is that there must be no vertical open- 
ing directly from topside too far down 
into the ship through which the enemy 
might make a lucky deep hit. 

Bombs are assembled at the transfer 
station on the way up. This assembly 
consists of installing the tail vanes and 
fuses which are stored at the station. 
Getting the bombs up to the flight deck 
is tense, hard, sweaty work—work in 
which there must be no mistakes and 
no delays. 

Ammunition—called ammo by the 





and rockets, as well as gasoline. Here's what happens. when an 
enemy does get through —The U.S.S. Franklin, with blazing gaso- 
line boiling over side, after being hit by Jap dive bomber within 
60 mi. of Nip homeland. 


citizens of this floating city of fire and 
power—is not so touchy or dangerous 
as bombs, and consequently is not 
stowed so far below. There is always 
enough within easy reach to meet any 
need. Seeing ammo being hoisted 
aboard while the carrier is still at dock 
would make one think the carrier had 
been mistaken for a supply ship. 

Aerial torpedoes, comparable to the 
armament employed by submarines, are 
brought to the flight deck on the air- 
plane elevators. These airborne 
“torps,” like the marine type, have a 
range of several thousand yards and a 
speed somewhere near that of the 
fastest surface vessels. Driven by a 
combination of compressed air and 
steam generated by burning fuel acting 
on a turbine which drives a propeller 
through a reduction gear, torpedoes are 
intricate and expensive, accordingly 
require their own specialists among the 
Service Unit. 

Just beyond limits of the port, on 
the way out to combat zones, the 
Bonhomme Richard dropped anchor 
and a huge barge came alongside to 


start pumping gasoline aboard. The’ 


port authority, explained the officer in 
charge, would not permit fueling in- 
side the harbor—too dangerous. 
That word dangerous is the key 
throughout any discussion of gasoline 
and its storage and use aboard this 
carrier and all others. Besides being 
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hunting. 


a sizable airport, an enormous hangar, 
the home of two or three thousand 
men, andthe place of business for doz- 
ens of professions and trades, this 
ship is also a formidable oil tanker. 

It carries a trainload of fuel for 
steam for its four huge driving tur- 
bines and can, when necessary, fuel 
destroyers or other ships. This is in 
addition to the gasoline required for 
scores of 2,000-hp. aircraft engines 
which must not only have enough for 
long strikes, but thousands of gallons 
for circling the ship in takeoff and 
landing order. 

Gasoline causes far more demoli- 
tion and death on aircraft carriers 
than the enemy does directly with his 
guns and bombs. From information 
unofficially given, this writer believes 
that gasoline fire has caused most of 
the Navy’s carrier losses up to now. 
Some of these losses have been partly 
due to lack of experience in the con- 
trol of gasoline fire, and partly due 
to fear that gasoline fire is uncon- 
trollable, although, of course nearly 
all of the serious fires are set by enemy 
action. 

But these losses have not been in 
vain, for the Navy is learning many 
things about gasoline fire. It can be 
smothered with various gases and 
chemicals; it can be hindered from 
running and spreading; it can be 
forced to burn in several small fires 
instead of one big fire. More impor- 
tant, in many cases it can be attacked 
so quickly that it cannot get out of 
control, except where large quantities 
are involved. Most important of all, 
gasoline cannot burn unless it mixes 
with air. 

That is the key to the ship’s gasoline 
system. All containers are always 
completely full of liquid gasoline and 
filler fluid, and all piping is always 
completely full of the liquid gasoline, 
or completely empty of liquid gasoline 
and vapor and filled with carbon 
dioxide. 

The gasoline tanks, far below decks, 
heavily bulkheaded and armored, are 
always completely full. As gasoline is 


withdrawn from outlets at the top, a ~ 


filler fluid is pumped in at the bottom. 


Lt. John Baird hails from Idaho and Wyoming, where 
he was an ardent hunter. Now, as chief of Service 
Unit, Air Department, aboard U.S.S. Bonhomme 
Richard, he directs service and maintenance of 
huge collection of airborne weapons used for Jop 


There are many gasoline service 
outlets on the flight deck, because when 
the deck is full of airplanes they can- 
not be wheeled to the fuel. It would be 
awkward and dangerous to use long 
hoses. 

There are fewer fuel outlets on the 
hangar deck. Leads to these outlets 
require special piping, comprising a 
system which is quite elaborate, judg- 
ing by the chart in the gas officer’s 
office. 

This pipe system is a serious risk, 
simply because there is so much of 
it in so many places. It can be broken 
or ruptured by accidents and by direct 
hits from the enemy or by the concus- 
sion of explosions. After escaping fuel 
is ignited, closing of the valves is of 
little avail. 

The answer to that problem is to 
break the piping system down into in- 
dependent systems; to use only as 
many of the systems as are necessary ; 
and to keep gasoline out of all piping 
except when fuel is actually being 
drawn. ° 

This is done by cutting off the pres- 


The level of the filler fluid rises as- ‘sure, and letting all the gasoline flow 


gasoline is used. Pressure is exerted 
on the gasoline (to drivé it up into. 
the dispensing system) by the filler 
fluid pumps. With use of the filler 
there is never any air in the tanks to 
Support combustion. 
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back into the tanks. Then of course 
the piping is full of gas-air vapor, 
which is quickly blown out with car- 
bon dioxide gas. When all gasoline 
vapor is clear and the system is full of 
CO., the valves are closed and the 









CO, is brought up to pressure. Then 
you couldn’t set the piping afire with a 
blow torch. 

The carbon dioxide is produced sim- 
ply by running the exhaust of a con- 
ventional gasoline engine through a 
filter that takes out everything but 
CO;. The engine producing the gas 
serves as its own pressure pump—all 
in all a very neat trick. Carbon dioxide 
is harmful if breathed in quantity, 
hence it has to be handled carefully. 

The Service Unit is responsible for 
the. functioning and maintenance of 
the gasoline system, which is no small 
job. Its duty ends where the gasoline 
hose begins. There the crew of each 
particular airplane takes over. The 
idea is to narrow the responsibility 
down to the human minimum—one 
man, the crew chief. If anything goes 
wrong, “he is it.” The chief holds the 
nozzle; a second man holds a potent 
fire extinguisher ; and a third is armed 
with an enormous mop, with which he 
quickly sops up any spilled gas. 

Assuredly, airplane service afloat is 
a hard job. As on land, the service 
boys have to work before the others 
can start, and they also have to work 
after the others have quit. And when 
the planes don’t fly, there is the gaso- 
line system to be maintained, and there 
are also all those hundreds of guns to 
be cleaned, and inspected, and oiled. 
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Twenty Timken “Aircraft” Bearings 
equip the new Kellett XR-8 Helicopter—made 
for the U. S. Army Air Forces—at twenty 


vital points of its main drive and wheels. 


Part of a series developed to meet the need 
of aircraft engineers for an anti-friction bear- 
ing with lighter weight and compact design, 
Timken “Aircraft” Bearings also assure maxi- 
mum radial and thrust load-carrying capacity 
. . . smoothness of operation . . . economical 
maintenance ... and ease of operation... 


as .well as power conservation and endurance. 
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If the many matchless qualities of Timken 
Bearing design for aircraft applications can 
help, consult us. We'll be glad to make 
recommendations. The Timken Roller Bearing 
Company, Canton 6, Ohio. 





The “TIMKEN” Trade-mark is a good 
thing to look for... «a protection to find. 


PHOTO BY COURTESY KELLETT AIRCRAFT CORP, 
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DESIGN ANALYSIS OF THE 


FAIRCHILD C-82 PACKET 


PART ! 


HEN the rear cargo doors of 

the Fairchild C-82 Packet 

swing open, it is impossible to 
keep one’s thoughts on the craft’s tech- 
nical aspects — the almost unbelievable 
space visible commands all attention. 
For what is seen is a substantially 
rectangular 2,870-cu. ft. room actually 
larger than some rail boxcars. Also, 
by providing for end-loading, the 
design eliminates the 90-deg. turn 
involved in side loading, and thus 
accommodates longer cargo with 
facility. 

It is not alone space which makes 
the plane unique, for its maximum pay- 
load is 18,000 Ib. for 500 mi., 15,500 Ib. 
for 1,000 mi. and 13,000 Ib. for 1,500 
mi. Takeoff rum at sea level, with 
gross weight of 42,000 Ib., is only 800 
ft. Cruising speed is over 200 mph. 
at 10,000 ft., and range is 4,000 mi. 

Three considerations underlie the 
Packet design: (1) Carrying heavy 
bulky units without dismantling them, 
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By IRVING STONE, Assistont Editor, “Aviation” 


Beginning a comprehensive two-part study of Fairchild's war-born 
long-range aerial freighter — a fast plane designed around exten- 
sive cargo space and affording immediate practical utility for post- 
war hauling. ... The 14th analysis in AVIATION’S lucid series. 





(2) transportation of paratroopers, and 
means for rapid conversion of the 
craft to hospital use, and (3) towing 
of gliders. 

Units to be transported were con- 
sidered to fall into three categories: 
(1) Those which could be loaded under 
their own power — trucks, tanks, half- 
tracks, and armored cars; (2) those 
loaded by power of their own prime 
movers—cannons, caissons, trailers, 
field-kitchens, and other miscellaneous 
units; and (3) those units normally 
carried in containers of various shapes 


and sizes—advantageously handled 
when loaded directly from a truck to 
the Packet’s truck-bed-level cargo 
floor. 

The large rear doors accommodate 
these types of cargo, and because of 
the high wing and twin boom and high 
tail arrangement, can be approached 
from the rear and sides of the plane, 
without obstruction. 

Since cargo to be transported is pre- 
dominantly square, sides and top of 
the cargo compartment are straight 
for full length to obtain optimum 
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54’ 
Silhouette of Fairchild C-82 Packet showing front, bottom, and side aspects. 
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Exploded view showing: (1) Nose gear, (2) nose section, (3) cock- 
pit enclosure, (4) scoop, (5) antenna, (6) life raft door, (7) out- 
board aileron, (8) inboard aileron, (9) tab, (10) elevator, (11) 
tabs (spring and trim), (12) upper fin, (13) upper rudder, (14) 
tab, (15) stabilizer tip, (16) lower rudder, (17) lower fin, (18) 


volume usefulness for the airplane. 

Use of tricycle landing gear places 
the cargo floor horizontal for its full 
length, 

Loading is facilitated by two ramps, 

adjustable to the tread of equipment 
being loaded, and brought together at 
the center, they form a single ramp 
unit suitable for loading litter or seat 
patients. 
-As a troop carrier, the Packet 
affords simultaneous egress for two 
lines of paratroopers, and coupled with 
its low controllable speed, permits 
more than twice the usual concentra- 
tion of aerial troopers in a given 
ground area. 

In the center of the cargo floor, a 
door bay permits the dropping of aerial 
delivery containers carried on rails 
with electrically operated shackles 
releasable by pilot or jump-master. 

Straight walls of the cargo compart- 
ment simplify mounting of supports for 
litters five tiers high, with sufficient 
space in the center portion of the fuse- 
lage for movement of medical per- 
sonnel and equipment. 

Material of construction in the 
Packet is generally 24ST Alclad, 
except for higher strength alloy in 
various highly stressed members. 


Fuselage Main Body Section 


The Packet fuselage —54 ft. long 
and approximately 10 ft. wide and 13 
ft. high—jis of semi-monocoque con- 
struction and consists, generally, of 
main and auxiliary frames, stringers, 


AVIATION, August, 1945 


below cockpit floor. 


beams, and skin. To facilitate con- 
struction, the fuselage has been re- 
solved into six major sections — main 
body, sides, upper front, upper rear, 
nose compartment, and rear cargo door 
compartment. 

Main body section— foundation of 
the fuselage — supports the cargo floor, 
is composed of frames, stringers, and 
longitudinal and transverse floor beams, 





Fundamental Design Information 


Overall iength (max.)........ 77 ft. 1 in. 
Height Gm) Ws aduiew wa wore 38 ft. 4 1/16 in. 
— ail a aaieaiae tree “hege He AT RA in. 
area orgs ailerons)..... , 288. 
tok of pag ~g AA A 17 ft. 10 in. 
Length of = eg — eet 8 ft. 11 in. 
d — ; py fe 13 ft. 6 in. 
Fusgines dente RAR) < e-wu's o's 10 ft. 4 3/32 in. 
Descriptive Data* 
Crew 
mre ar ot esr tT eT ee tee § 
a ante2 Pi sas 8 Te ee 6-6" iwin he dt 


engines, each 
normal rating 1,700 Dat Bp. at 3,00 rp, 
Propellers—H eathering My. 
dromatic, 3 blades, 15 ft. 1 Biandard full-feathe 

Landing gear— 

greece pO Aluminum alloy; fabric covered 
con 

Cargo comp artment capacity 
(unobstructed and continuous) 





G ay 2,870 eu. ft. 
Toss weight 
bie | ep RR a aS 50,000 Ib. 

pS NE ees Peer ere ,000 Ib. 
SL Pee ee 28,000 Ib. 
Usefu Oe Ge Oe 22,000 Ib. 
Maximum payload for 500 mi... 18,000 Ib. 
Maximum payload for 1,000 mi. 15,500 Ib. 
Maximum load for 1,500 mi. 13,000 lb. 
Cruisin; phen ec é dha cmamns « 200 mph 
Takeoff run at sea level, loaded 800 ft. 
aervice Ceiling... ...peeseseees = rs 

n a » 
ee cae... ac 
*Note: All weight and postemmanee Se figures based ~ 
7 with full military equipment. marci ey me 

eq' 

able on weights and ormance commercial 


operation and under existing Civil Air Regulations. 








stabilizer, (19) boom (20) inboard flaps, (21) wing center sec- 
tion, (22) outboard flap, (23) wing tip, (24) outer panel, (25) 
main landing gear, (26) nacelle structure, (27) rear cargo door, 
(28) fuselage main body section, and (29) front cargo door located 


and is approximately 40 ft. long from 
point of nose attachment to cargo door 
hinge point. From bottom of floor to 
bottom contour it varies in thickness 
from 9 in. at its ends to 20 in. at the 
center. Main frames—except for 
main spar frames—are spaced ap- 
proximately 35 in. apart. Main spar 
frames are so designated because they 
fall directly below the wing center sec- 
tion spars, and are spaced 72 in. apart. 

Main frames of the main body sec- 
tion are U-shaped web beams with 
straight upper chord members and 
vertical chord stiffeners. Lower chord 
members are hydropressed contoured 
C-sections. Web gages vary from 
.025 to .040—the latter being at the 
main spar frames. Upper chord mem- 
bers vary from .032 to .064, and stiff- 
eners are rolled angle sections with 
gage varying in accordance with thick- 
ness of web. 

At the end of the main body section 
the main frame has a double web or 
box construction. Upper chord is 
trough-shaped, .072 thick, and is 
designed to receive upper fittings of 
loading ramps. Web members are .032 
and are reinforced by vertical channel 
stiffeners. Lower chords are .064 
formed angles to which a plate is 
riveted to complete the box section. 
At outer ends of the frame, just out- 
board of the outboard - longitudinal 
beams, cast fittings are provided to 
receive spring-loaded jack-points to 
afford support for aft end of the fuse- 
lage while it is being loaded. 
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Auxiliary frames are constant depth 
C-sections varying from .025 to .032, 
with the heavier gage between spar 
frames, and are located between main 
frames to reduce the length of skin 
panels to approximately 17 in. 

Main body section has 7 longitudinal 
floor beams, two outboard, two inboard, 
two intermediate, and one at the center. 
Outboard beams, 96 in. apart, are 
located above the floor, the beam on 
the right side running the full length 
of the cargo compartment, and that 
on the left extending from the rear 
cargo door frame to the front entrance 
door from where it runs forward below 
the floor. The beams are of web con- 
struction of constant height, with rolled 
angle upper and lower chord members, 
and tapered channel-section vertical 
web stiffeners. At typical section, 
beams are 15 in. deep with .020 webs 
and .051 chord members. The vertical 
stiffeners are extended beyond the 
lower chord member to provide anchor- 
age for the outer ends of the trans- 
verse floor beams. Lower chord rests 
on and is riveted to main frame upper 
chord members, and the web of the 
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View of main body section looking aft, showing iongitudina! beams 
and frames: (1) Outboard beam, (2) inboard beam, (3) intermediate 
beam, (4) center beam, (5) main frame, (6) web stiffener, (7) 
channels for tying in transverse hat-sections, and (8) aerial delivery 
container opening with center beam removed. 


outer beam is riveted to the vertical 
stiffener which forms the inboard edge 
ofthe U-shaped main frame. Web 
of each beam has cutouts for attach- 
ment of eight ventilators. At venti- 
lator cutouts, the web is increased to 
.040, and an additional drop-hammered 
section is used to stiffen the beam. 
Inboard beams, fabricated in lengths 
to fit between main frames, are located 
below the floor and spaced approxi- 
mately 54 in. apart. They have web 
construction with rolled angle upper 
and lower chord members and vertical 
web stiffeners, Typical section has 
040 web, .060 upper caps, and .040 
lower caps. The webs are riveted to 
the vertical web stiffeners of main 
frames. Chord members on either side 
of main frames are made continuous 
by joining with a splice plate which 
passes through an opening in the main 
frame web. Lower chord of the 
inboard beam follows the contour of 


the main body section, is spliced for 
continuity, and passes through notches 
in the lower chords of main and auxili- 
ary frames. 

Intermediate beams—also located 
below the floor—-are made up in sec- 
tions to fit between main frames and 
are spaced 30 in. apart. They are web 
beams, with upper and lower chord 
members spliced for continuity, and 
have vertical web stiffeners. The 
beams have a constant depth of 10 in. 
and do not extend to the contour. 
Typical section has a .032 web and 
.051 upper and lower caps. 

Center beam is similar in construc- 
tion to the intermediate beam but in- 
stead of a single web, has two webs 
spaced by channel stiffeners. The 
beam is designed to take loads imposed 
on it by the spare engine hold-down 
fittings used for bolting power plants 
mounted on cradles or to receive eye 
bolts for lashing other heavy cargo. 
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Portion of main body section main frame: (1) web, (2) upper cap, (3) lower cap, (4) splice 
plate, (5 and 6) angles for web attachment of intermediate beam and inboard beam, re- 
spectively, (7) upper and lower cutouts for inboard beam caps, (8) stringer cutout, and (9) 
attachment of hat-section stiffener on reverse side of web. 


Hold-down fittings are cast, have a 
center boss and two flanges, and are 
designed to sustain a load of 5,000 Ib. 
in any direction. The boss is drilled 
to receive a steel bushing tapered for 
a #-in. bolt, and the flanges provide 
means of attaching the fitting to the 
center beam web. 

Between main spar frames, the 
center beam is removable and is 
equipped with fittings at upper and 
lower chord members to engage mat- 
ing fittings on the spar frames. The 
beam is secured by four bolts and when 
it is removed, the inboard beams and 
main spar frames form a box-opening 
approximately 52 in. wide by 72 in. 
long for dropping aerial delivery con- 
tainers. 

Transverse floor beams are hat-sec- 
tions, generally of .032 gage, and are 


spaced 5.8 in. on centers. Used in 
sections of the cargo floor usually 
heavily loaded, they extend from the 
outboard beams to the intermediate 
beams and are supported in their length 
by the inboard beams. 

Cargo floor—designed for heavy 
loading and to withstand abrasion and 
impact—is constructed of 3-ply 
Douglas fir plywood core to which is 
bonded a thin sheet of aluminum alloy 
on the bottom side and a heavier sheet 
on top having corrugations spaced 10 
in. on centers. The corrugations are 
backed with maple strips to prevent 
crushing of the metal and prolongs the 
life of the floor by facilitating the slid- 
ing of cargo. Between corrugations 
the floor is coated with non-skid paint. 

To facilitate fabrication and main- 
tenance, the floor is constructed in 





Corner of main frame. Hat-section stiffeners are shown at center. 
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removable sections. Over the aerial 
delivery opening in the fuselage center, 
the floor consists of two doors, hinged 
at outer fore-and-aft edges to the 
inboard beams, designed to withstand 
the same degree of loading as the floor 
proper. 

Spaced on 20 in. centers in the floor 
is a pattern of hold-down fittings, each 
provided with ring and stud for lashing 
cargo, and designed to sustain an up- 
load of 1,250 lb. and side load of 500 |b. 


Fuselage Sides 


For ease of fabrication, fuselage 
sides—consisting of main and aux- 
iliary side frames, longitudinal 
stringers, and skin—are constructed 
as separate units. 

Main side frames have flanged 
holes and beaded webs, rolled lip 
angles placed back-to-back to form 
the inboard chord members, and C- 
section outboard chord . members 
formed to the contour of the fuselage. 

Side spar frames provide the ten- 
sion tie to the wing center section 
spars and are tapered from a single 
frame at the lower portion to a box 
frame at the upper portion to afford 
a base for the fuselage-to-wing attach- 
ment fittings. One of these fittings is 
mounted on the inboard flanges of the 
frame, and the other to the outboard 
flanges. Cast spacer blocks are pro- 
vided between the webs to stabilize 
the upper end and form a rigid base 
for the attachment of the fuselage-to- 
wing fittings. 

All frames, except spar frames, are 
notched to permit installation of con- 
tinuous rolled bulb angle stringers. 

Twelve 9-in. holes provided in the 
skin for flush mounting of circular 
windows are reinforced by an angle 
on the inside. 


Fuselage Upper Front Section 


The upper front section is located 
between the end of cockpit floor, at 
station 1964, and the wing center sec- 
tion front spar, at station 319. It con- 
sists of a series of arched frames to 
which horizontal beams are riveted, 
longitudinal stringers, skin, inter- 
costal fore-and-aft beams, and a 
covered corrugated floor for acces- 
sories. 

The arched frames are pressed C- 
sections with return lip on the inside 
flange and flanged holes in the webs, 
and at a typical section, main frames 
are 44 in. deep, auxiliary frames are 
34 in. deep, and frame gage is .032. 
The horizontal floor beams are built- 
up I-members having .020 web and a 
depth of 5 in. at typical section. Fore- 
and-aft intercostal beams are C-sec- 
tions with return lip on both upper 
and lower flanges and flanged holes 
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Views of fuselage showing major dimensions. 
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Perspective showing general arrangement of fuselage: (1) Opening 
to hydraulic equipment compartment in nose section, (2) opening 
to lavatory, (3) main frame, (4) main body section outboard beam, 
(5) auxiliary frame, (6) main spar frame with fuselage-to-wing 
fitting at top of box portion, (7) cargo doors, (8) lite raft com- 
partment, (9) upper rear section, and (10) upper front section. 
View of cockpit enclosure at top left shows seating arrangement for 
pilot, co-pilot, avigator, and radio operator, and accessory floor 
for radio equipment is shown at rear. 
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Nose section compartments. Hydraulic equipment is at right, nose gear doors in center, and lavatory at left. 


123 


FITTING 
NOSE Gi 
ATTACHN 









FITTING — 
_RETRACTING 
MOTOR MOUNT 
ATTACHMENT 







b CENTER SECTION 
FRAME AT STA. 87.0 


FITTING — 
NOSE GEAR 
ATTACHMENT 


ASSEM., LOWER — 
SEE DETAIL C 


ENCLOSURE 
RIB (CENTER ) 


ENCLOSURE 

ASSEM. — 

SEE DETAIL D DET: 
ENCL( 

NOSE GEAF 





Details of rear 





FITTING — 
NOSE GEAR VERTICAL BEAM 















































a 
ENCLOSURE SUPPORT — 
ASSEMBLY — } pe = ae NOSE GEAR 
STA. 695, 4, oe, ey Se ss ATTACHMENT, 
WOSE AP ae : LOWER 
GEAR : 
TRUSS 
FITTING ~ 
. RETRACTING 
MOTOR MOUNT 
- ATTACHMENT 
. FRAME, CENTER 

104.5 SECTION — 

, CENTER SECTION Sr 870 
| FRAME AT STA. 87.0 -. OF, 
} ' 6 

\ DETAIL A fae cule DETAIL C — NOSE GEAR 

\ NOSE GEAR ATTACHMENT ATTACHMENT, LOWER 
ATTACHMENT, 
. UPPER FRAME, STA. 69.5 ae cae / STIFFENER, 
: A. B70 <" | : > 
» UPPER SECTION ts ? 


: FRONT 
LOWER SECTION 7 
FRAME AT STA. 870, 


LOOKING AFT ~ " / 


SKIN € STRINGER / 
INSTALLATION —~ | 
MAIN BODY 
SECTION 


\\ FRAMES 


GEAR ATTACHMENT 
ASSEM., LOWER — 
SEE DETAIL C 


VERTICAL 
BEAM — STA. 
69.5 70 87.0 


BEAM, COCK- 
PIT FLOOR 








fe 


CENTER 
BEAM 


TTI. alimmt 


INTERMEDIATE 
BEAM 
A ~ INBOARD DOUBLER— 
' BEAM hy 
V8 j ee? f / DETAIL E 


f JACK-POINT ASSEMBLY 


JACK-POINT } 
ASSEMBLY / 


OUTBOARD 
BEAM ENCLOSURE 


RIB (CENTER ) 






MBLY OF 


















Any FRAMES, : ENCLOSURE . JACK -POINT 
95 TO 104.5 DETAIL B SEE DETAIL D DETAIL D <™-. 
NOSE GEAR ENCLOSURE — 
ATTACHMENTS NOSE GEAR MECHANISM 
Fuselage installation for housing and supporting the nose gear. 
DETAIL E 
PARATROOPER DOOR 
DETAIL D 


DOOR HINGE 


DETAIL H 
CATCH — 
PARATROOPER 
DOOR 
RELEASE 


Details of rear cargo door installation. 


AVIATION; August, 1945 124 











in the web; gage is .032 and depth is 
5 in, at a typical section. Arched 
frames are notched for installation of 
continuous bulb angle fore-and-aft 
stringers. ; 

In the top of the upper front sec- 
tion is a cutout for an air scoop which 
supplies fresh air to a secondary heat 
exchanger and ducts mounted just be- 
low the fuselage contour. The acces- 
sory floor of the upper front section 
is utilized for mounting radio and 
avigational equipment. At the end of 
cockpit floor, where the accessory 
floor commences, the transverse floor 
bean) is 27 in. deep. Upper chord and 
vertical stiffeners of this member sup- 
port the accessory floor, and the lower 
chord members sustain the cockpit 
floor and its longitudinal beams. 

Behind the transverse floor beam 
are formers with sides tying into the 
vertical stiffeners and tops secured to 
the accessory floor longitudinal 
beams. Formers are rounded at the 
bottom and notched to permit passing 
of stringers. A metal cover is riveted 
to formers and stringers to box the 
full width of the fuselage. The box 
heam thus formed serves to stiffen the 
cross-beam of the frame at the for- 
ward end of the accessory floor (sta- 
tion 1964). On the cross-beam are 
mounted control pulley brackets and 
engine control bellcranks. 


Fuselage Upper Rear Section 


Upper rear section extends from 
the rear center section spar (station 
391) to the end of the fuselage at the 
cargo door hinge point. It is of 
monocoque construction, embodying 
main and auxiliary frames, bulb angle 
longitudinal stringers, and skin. 

Because of equipment mounted in 
this section, main frames are designed 
as deep web beams, measuring 31 in. 
at a typical section. The .020 webs 
have flanged lightening holes, lower 
chord members are double rolled lip 
angles riveted on both sides of the 
web, and. upper chords are pressed 
C-sections or angles conforming to 
the fuselage contour. 

Between the wing rear spar (sta- 
tion 391) and the first main frame 
(station 409) is a box structure hous- 
ing and supporting three automatic 
pilot servo units for operating ailerons, 
elevator, and rudders. Provision is 
also made for supporting pulley 
brackets for the servo emergency dis- 
connect mechanism. On both sides 
of the servo units, fittings are in- 
Stalled on the rear spar and on the 
first main frame for supporting two 
tubes for mounting aileron, elevator, 
and rudder control sectors. 

On the centerline, betweeri first 
main frame (station 409) and second 
main frame (station 444), a structure 
1945 
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See in open position is half of floor installation above aerial delivery doors. Tracks drop 
down from ceiling, fit into spaces on each side of middle under-floor section, and guide 
containers through doors. Also shown are (1) Latch for floor over doors, (2) center beam, 
removable for aerial delivery, (3) motor-driven actuator for doors, (4) engine-hold-down 
fitting in center beam, and (5) cargo tie-down fitting. Raised strips (6) are being replaced 
by corrugation. 


is provided for mounting the flap op- 
erating mechanism. 


Between the second main frame 
(station 444) and the third main 
frame (station 479) another box 


structure houses the self-ejection life 
raft, and the door of the raft installa- 
tion also affords an emergency exit 
for personnel. The box walls and 
vertical stiffeners also provide sup- 
port for mounting eight G-1 oxygen 
bottles and associated tubing. 

Space between upper front and up- 
per rear fuselage sections is taken up 
by the wing center section. On the 
upper surface of the wing is built the 
continuation of the fuselage—fuselage 
cap—similar in construction to the 
fuselage proper and serving as a tie 
between wing, upper front section, 
and upper rear section. 

The main body section, left and 








right sides, and upper front an! 
upper rear sections are riveted to- 
gether to form the center fuselage 


structure. 


Nose Gear Bulkheads and Beams 


At the forward end of the fuselage. 
at stations 694 and 87, are bulkhead 
frames supporting between them a 
horizontal upper beam and two ver- 
tical side beams. On these beams are 
mounted support brackets for hinging 
the nose landing gear structural mem- 
bers and retracting mechanism. 

Forward bulkhead (station 694) is 
an .020 web with vertical and hori- 
zontal stiffeners, and flanged contour 
members around the outer portion. In 
the center of the bulkhead is an open- 
ing to provide clearance for the nose- 
wheel and gear structure, and on each 
side of this opening is another passage 
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for access to the nose compartment, 
At the top of-the bulkhead, on each 
side of the center opening, is a cut. 
out covered by a pyramidal housing 
to provide clearance for pilot’s and 
co-pilot’s control columns in extreme 
forward position. 

Aft bulkhead (station 87), a com. 
bination unit at the lower portion and 
having a former frame attached at the 
top, is also provided with openings on 
each side. Clearance for the nose gear 
retraction mechanism is provided by 
three smaller openings covered on the 
aft face by an enclosure consisting 
of vertical formers, stringers, and skin 
fitted with an access door to permit 
inspection (from cargo compartment) 
of nose gear units. 

The horizontal and vertical beams 
between bulkheads at stations 694 
and 87 are of conventional web, chord, 
and web stiffener construction. Hori- 
zontal beam has an .020 web and is 
35 in. wide. Web of the vertical 
beam is .064 above the nose gear 
torque shaft fittings, and .040 below. 
Secured between the bulkhead frames, 
the horizontal beam and _ vertical 
beams form a rigid structure to ab- 
sorb loads imposed by the nose gear 
and transfer them to forward end of 
fuselage. 

On the inboard sides of the vertical 
beams, fittings are mounted to sup- 
port the nose gear lower truss and 
retraction shaft. Outboard sides of 
the vertical. beams are reinforced in 
the region of the fittings by two hori- 
zontal beams about 10 in. deep which 
run between the bulkhead frames. 

The nose gear upper truss support- 
ing fittings are bolted to an auxiliary 
box beam formed by adding bulkheads 
and front and bottom sides at the 
junction of the horizontal beam and 
the aft bulkhead frame at station 87. 
The box beam also contains the sup- 
port fitting for the upper terminal 
of the nose gear gravity-drop energy- 
absorber unit. 

At the lower portion of the aft bulk- 
head and bolted to a vertical channel 
stiffener, is mounted one of the three 
major airplane jack-points, 

The nose section extends forward 
from the bulkhead frame at station 69, 
and is a conventional semi-monocoque 
structure having pressed C-section 
frames, stringers, and skin. It is 
divided into three compartments by 
two vertical bulkheads: which run full 
height from the frame at station 69 
to that at station 17.5. 

The center compartment houses the 
nose gear in retracted position and at 
the bottom are three doors operated 
by the gear. The two rear doors are. 
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View showing fuselage and cockpit interiors. Radio operator's 
seat, omitted to clarity details, is located behind pilot's and avi- 
gator's positions. Fuselage side seats are being replaced by can- 
vas seats supported by swivel leg attaching to floor tie-down fit- 
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ting. Other details are: (1) Ladder to cockpit, (2) corgo com- 
partment-to-cockpit door, (3) front cargo door, (4) center beam, 
(5) intermediate beam, (6) inboard beam, (7) outboard beam, 
(8) main body section main frame, and (9) main side frame. 























Structural details of wing center section. Underside plan view at upper right shows corru- 
gation areas (shaded). Wing-to-tuselage fitting is being replaced by forged channel. 
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hinged at the outer edges and the 
front door is hinged at the forward 
edge, and all are constructed of dou- 
ble skin, with inner skin formed with 
depressions. 

Left compartment is the lavatory 
equipped with chemical closet, tissue 

- holder, relief tube, water tank, basin, 
towel container, and waste paper rack. 
A circular window affords lighting 
and visibility. 

Right. compartment houses __hy- 
draulic equipment, and a quick-remov- 
able panel in the vertical bulkhead 
provides ready access for inspection 
and servicing of nose gear. Entrance 
to left and right compartments is via 
openings in the bulkhead at station 69. 

The nose section is attached to the 
fuselage proper by tension bolts 
through fittings riveted to stringers 
and mating with similar fittings on 
the center fuselage structure. 


Cargo Doors 


Rear portion of fuselage is con- 
structed in the form of two large 
clam-shell type doors which swing on 
a vertical hinge line at fuselage sides, 
and when fully opened, provide a 
loading area 8 ft. square. 

The doors consist of C-shaped 
frames, stringers, skin, and a. vertical 
frame where the C-frames terminate, 
and are held in closed position by 
latches located in the center and rear : ' 
members of the vertical frame. : ' ' - . 

Movement of _ door with re- Access door and fuel tonk details: (1) Fuel cell, (2) cover for bladder-type fuel cel/, (3) 
spect to the other is eliminated by use cover clamping ring, (4) support channels, (5) door skin, and (6) wing skin. 
of four shear pins. Two pins are 
located at the bottom of the first C- 
frame and engage two sockets in the 
fuselage rear frame; the other two 
are located in the rear of the right 
hand door and engage sockets in the 
left hand door. 

In each cargo door, two floor sec- 
tions are provided—rear floor for rear 
observation and forward floor for 
paratrooper jumping station. In the 
side of each cargo door is a smaller 
door for paratrooper egress. It is of 
double sheet construction with inner - 
skin recessed in sections to stiffen the 
outer skin, is hinged at the rear edge, 
opens inward, and has provision for 
locking in closed position and hook- 
ing in open position. 








Cockpit Enclosure 


Cockpit enclosure, consisting of 
formers, stringers, and skin, incor- 
porates a. windshield, side windows, 
and top escape hatches. 

Because of the length of the en- 
closure span, the sloping V-shaped 
windshield is divided into four sec- 
tions. Outer panels located in front 
of pilot and co-pilot are non-shatter- Details of trailing edge rib and spar connection: (1) Interspar rib, (2) rear spar, (3) tratling 
able double plate glass with space be- edge rib, and (4) access panel to flight controls, extending full length of wing. 
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tween for passage of heated air for 
anti-icing. Center windshields are 
single non-shatterable plate glass. All 
panels are flush-mounted on the out- 
side. 

From the outboard side of each 
outer windshield panel, a curved 
Plexiglas transition section extends to 
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Structural details of nacelle frame assembly: (1) Front spar, (2) rear spar, (3) former, (4) 
end frame, (5) upper longeron, (6) hat-section stringer, (7) intermediate longeron, (8) 
lower longeron, (9) compression rib, (10) exhaust well, (11) firewall, (12) nacelle structure 
steel tubing, (13) landing gear doors, (14) hinge, and (15) operating rod bracket. Outline 


sketch at left shows skin installation. 


the forward side window and con- 
tains a clear-vision panel approxi- 
mately 6 in. square, hinged at the 
rear edge and opening inward to pro- 
vide unobstructed vision in event of 
failure to keep the windshield free of 
ice. 

Forward side windows—non-shat- 
terable plate glass—slide aft and be- 
hind each is a fixed Plexiglas section 
for general convenience of the crew. 

Escape hatches, fitted with doors 
which can be jettisoned from the 
crew compartment, are located above 
pilot’s and co-pilot’s seats. Each hatch 
door consists of a metal frame, Plexi- 


glas panel, quick-release mechanism, 
and guide wires for sliding a sun 
shade. 

Above avigator’s station is an 
astrodome mounted on a square metal 
frame door releasable from inside and 
outside to provide an escape hatch for 
avigator and radio operatof. 


Wing Center Section 


The Packet has a full cantilever, 
inverted gull, tapered, all-metal wing 
consisting of a center section and two 
outer panels which include an_ in- 
tegral anti-icing system. The airfoil 
combination is based on NACA sec- 
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Front and Rear Spars 
At splice—Center section . 

































Rear Spar —Rear View’ 
- Showing splice at center 
section outer panel 
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Structural details of center section-to-outer panel wing splice. 
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Typical interspar rib 







Rib and Flange Hinge Construction 


Bottom View of Inboard End 





Lower cap splice and splice plate 
( Sta. 326) 


tions incorporating «washout deter- 
mined to prevent wing tip stalling. 
Center section, extending to just 
outboard of the nacelles, is divided 
into three parts—leading edge, inter- 
spar section, and trailing edge. 
Leading edge is constructed of 
025 C-shaped pressed ribs spaced 
7-in. on centers, .025 truss bracing, 
spanwise rolled .025 bulb angle 
stringers, and .020 inner and .032 
outer skin covering. The truss brac- 
ing is a hat-section with flat plate at 
the base for attachment at web of rib. 
Forward portion of the ribs are 
cut off and flanged for attachment of 
a spanwise baffle. The baffle, together 
with inner skin, which runs from the 
leading edge to 15 percent of chord, 
forms a D-duct for spanwise flow of 
heated air for anti-icing. Outer skin 
covers the leading edge to front spar, 
is separated from inner skin by .125 
magnesium alloy spacers 4 in. wide 
ind spaced 34 in. on centers so that 
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Stringers, trailing edge 


Tail rib flap 
hinge support 


Typical tail rib 
flap region 


mechanism 







‘Rear spar 
splice plate 


alternate spacer strips fall on ribs. 
The space thus formed conducts 
heated air chordwise in the D-duct. 

Interspar section is constructed of 
front and rear parallel spars, inter- 
spar ribs, and top and bottom sur- 
faces. Spars are of conventional web 
with extruded upper and lower 
chord members and rolled vertical 
stiffeners to which ribs are fastened. 
Front spar is approximately 38 in. 
deep at the centerline and tapers to 
about 27 in. at outer wing panel at- 
taching point outboard of nacelle. 
Rear spar is 31 in. deep at centerline 
and tapers to 22 in. at the outer wing 
fitting. Spar spacing is 72 in., con- 
tinuous to the tip splice. At each end 
of the interspar section, main wing 
hinges are bolted to upper and lower 
chords. 

The spar web is continuous at the 
center of the section, and chord mem- 
bers are joined by bolted extruded 
splice plates. The web is .040 for 63 


Flap operating 


Upper cap Splice and 
(Stct.37/,970) 





Typical interspar 
rib 






















Corrugation tern 
Bottorn of Laat: 


Structural details of wing outer panel. 


in. each side of centerline, and begin- 
ning 52 in. from centerline, thickness 
is increased to .064 out to 174 in. from 
centerline by utilizing a lap splice. 
Thus, between inboard and outboard 
fuselage fittings, the spar web is .104 
thick. Fuselage fittings—14ST forged 
channels with } in.-thick base and 
5/32 in.-thick outstanding legs—ex- 
tend from upper to lower spar chords 
and are riveted to spar webs. These 
fittings—one attach main attachment 
point on front and rear spars—each 
carry four bolts, and afford a total of 
16 bolts to take the full load of the 
fuselage. Bolts are § in. Fairchild 
Standard, equivalent to NAS bolts 
dimensionally and in strength charac- 
teristics, but having exceptionally 
high fatigue-life. 

Interspar ribs are .025 web beams 
spaced 21 in. on centers, and have 
rolled angle chord members and _hat- 
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section stiffeners. The web ribs are 
utilized to form side supporting mem- 
bers for the bladder type fuel cells car- 
ried in the center section, and provi- 
sion is made in the ribs to accommo- 


e. date fuel cell interconnecting fittings. 
rd In the nacelle are two compression 
4 ribs spaced approximately 44 in. to 
od permit housing of landing gear. The 


ribs are double web box beams with 
051 webs spaced by .064 channel 
members, and .072 channel chord 
members on the webs are decked by 
.064 plate. Forged and cast fittings 
are internally mounted on the com- 
Pression ribs to accommodate anchor 
points for the nacelle steel structure 
and landing gear structure. 

Top surface of interspar section is 
constructed of spanwise trapezoidal 
hat-section stiffeners and heavy gage 
outer skin. Stiffeners are 75ST vary- 
ing from .125 to .040 from front to 
Tear spar, and at centerline are spliced 
with bathtub fittings and tension, bolts. 
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Corrugation -to-stringer 
splice. 


Stringers rh y, ; 


Tail rib and 
aileron hinge 


Typical interspar 
rib (Sta. 574.096) 


Skin between spars is  lap-spliced 
24SRT (heat-aged to afford high 
strength), with gage varying from 
.102 at front spar to .064 at rear spar. 
Brazier head rivets are used between 
spars, and from front spar forward, 
riveting is flush. 

Lower surface of interspar section 
is made up of standard corrugation 
and outer skin. The surface is divided 
into two parts—front and rear—with 
the corrugation extending aft from 
front spar about 24 in. and forward 
from rear spar about 28 in. Between 
the corrugations, a stressed skin ac- 
cess door provides means for riveting 
the assembly and installing fuel cells. 
The corrugated sections and stressed 
skin access door extend from the cen- 
terline to the nacelle inboard compres- 
sion rib—147 in. 

Front spar, rear spar, interspar 
ribs, compression ribs, and top and 
lower surfaces are riveted together to 
form the interspar section. 








Front spar 


Compression rib 


Typical former 


Attachment 
tip- to-wing 


End View- Outer Panel 


Trailing edge has _ conventional 
pressed ribs and stiffened skin. Spe- 
cial ribs for supporting the flap hinges 
are constructed as box beams having 


pressed webs, rolled section chord 


members, and _ stiffeners between 
webs. At the ends of these ribs and 
between the webs, cast flap hinge fit- 
tings are bolted. 


Nacelie Frame Assembly 


When installed, the nacelle frame 
assembly becomes an integral unit 
with the center section, and extends, 
essentially, from aft of the firewall to 
just beyond the trailing edge of the 
wing where the forward boom con- 
nection is made. -It houses the land- 
ing gear in retracted position, pro- 
vides the necessary load-carrying 
members to transfer the tail load to 
the wing, and consists primarily of 
stressed skin, skin formers or frames, 
longitudinal hat-sections, and six 
longerons. 
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Outer panel leading edge: (1) Nose rib, (2) magnesium spacer, (3) inner skin, (4) bulb 
angle stringer, (5) front spar upper chord, (6) spar web, (7) lower chord, (8) truss mem- 
ber, and (9) plate under truss member. 


Two of these longerons tie into the 
upper wing surface and form the 
upper caps of the nacelle torque box, 
which consists of vertical side webs, 
extending from directly behind the 
nacelle compression ribs in the wing 
proper, and a horizontal web extend- 
ing aft 60 in. from the lower chord 
of the rear spar; top of the torque 
box is the nacelle skin. 

The two intermediate longerons are 
_ arranged to make connection to the 

lower surface of the center section. 
Remaining two longerons stiffen the 


structure at the bottom and form the 
mounting points for the landing gear 
doors—double skin structures with re- 
cessed inner skin, reinforced by ex- 
truded frames at hinge points. Upper 
and intermediate longerons are .102 and 
.072 high strength R301T alloy, re- 
spectively; lower longerons are .125 
24ST, with .072 doubler added. 

Leading and trailing edges and 
nacelles are riveted to the interspar 
section to form the ceznter section 
structural assembly. 

Within the leading edge are provi- 














sions for mounting oil coolers, cooler 
inlet ducts, engine controls, fuel, oil, 
hydraulic, instrument and fire extin. 
guisher lines, and electrical wiring. 
The trailing edge encloses the flight 
controls. 


Outer Wing Panel 


Construction of outer wing panel js 
generally similar to that of center sec. 
tion. Leading edge has double skin 
construction for anti-icing, and inter- 
spar section has similar ribs in the 
region of outer fuel cells. Outboard 
of this area, the interspar ribs are 
025 hydropressed webs with flanged 
holes and stiffening beads and _ .064 
rolled angle chord members. 

Upper surface consists of standard 
corrugation and outer skin. The cor- 
rugation varies from .102 at inboard 
end at front spar to .032 near the 
tip, and extends between spars for 
approximately # of the span, and then 
tapers to a width about 8 in. at the 
front spar near the tip. Where the 
skin is not stiffened by corrugation, 
.032 and .040 Z-section stringers are 
used, 

Lower surface is also formed with 
two-section corrugation externally 
covered with skin, and a center access 
stressed skin door is located in the 
region of the fuel cells. The corruga- 
tion varies from .051 at inboard end 
to .025 at end of corrugation about 
halfway along outer panel, and is 
tapered from the end of the access 
door to the halfway point. Between 
the end of the corrugation and the 
wing tip, the lower surface is stiffened 
by intermediate chordwise .025 hydro- 
pressed formers and spanwise .032 
hat-section stringers. 


Structural details of inboard flap: (1) Stringer, (2) 
rib, (3) actuator attachment point, and (4) flap 
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Flap operating mechanism: (1) Motor, (2) screw-and-nut actuator, (3) i>- 
board flap, (4) outboard flap, (5) hinge link, and (6) acutating lever. 


The wing tip is constructed as a 
separate unit, is bolted to.the outer 
panel, and is formed with .020 pressed 
ribs and channel stringers. 


Flaps and Ailerons 


Wing flaps extend for approxi- 
mately 25° percent of chord, are 
NACA slotted type, and are con- 
structed of pressed ribs and spars, the 
latter together with the leading edge 
skin forming the main structural ele- 
ment. Inboard flaps are approximately 
5 ft. 10 in. long and outboard flaps 
about 7 ft. 8 in. Each flap is at- 
tached to the wing by two hinge 
points at the end of the spar and two 
actuating points on the leading edge. 
Connection is made with ball bearing 
links arranged so that flap motion is, 
first, almost horizontal, then continu- 
ing aft with little angular deflection. 
As flap motion continues, angular 
travel increases rapidly to a maximum 
deflection of 40 deg. Operation is by 
an electric motor, located in the fuse- 
lage, aft of the rear spar, through the 
medium of a screw-and-nut type ac- 
tuator connected to the flaps by a 
system of bellcranks and rods. In 
emergency, flaps can be lowered by 
a handcrank. 
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Aileron structure. Nose portion has metal 
skin, and entire assembly is fabric-covered. 
Only right inboard aileron has tab. 
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Details of aileron hinge and brackets: (1) Operating rod, (2) differential bell- 
crank, (3) spanwise push-pull rod, (4) rear spar, and (5) outboard aileron hinge rib. 





Seen here is bathtub fitting and tension bolt con- 
nection for joining boom (left) to nacelle (right). 
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The aileron installation consists of 
an inboard and outboard unit, the 
former measuring approximately 13 
ft. 7 in. and the latter 11 ft. 4 in. They 
have pressed channel spars, pressed 
ribs, and metal skin to form the main 
structure, and pressed tail ribs. The 
entire assembly is fabric covered. In- 
board and outboard ailerons operate 
as a single unit, and the. inboard 
aileron is also fitted with a droop 
actuator to lower it with the flaps 
when the. latter are in landing posi- 
tion. This provides additional effec- 
tive flap area, and still permits full 
operation of the ailerons as such. 


Booms and Empennage 


Constructed in two sections—for- 
ward and aft—the boom assembly is 
approximately 440 in. long, supports 
the tail structure, and houses surface 
controls and tail anti-icing ducts. 

Forward boom extends 334 in. from 
aft of the nacelle and is of semi- 
monocoque construction utilizing 
skin, light hydropressed channel sec- 
tion frames fabricated in halves, and 
longitudinal bending members, For 
first 100 in. from forward end, the 
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channel frames (four—exclusive of 
mating frame) are doubled to form 
composite units back-to-back. Longi- 
tudinal bending members are 75ST 
hat-sections varying from .025 to .064, 
with heavy gages on top and bottom 
because of gust and tow loads. There 
are twice as many longitudinal mem- 
bers starting at forward end as those 
ending at aft end (20. forward and 
10 aft, with 10 terminating between). 

Splice between nacelle frame and 
forward boom, and between forward 
and aft booms is of the bolted tension 
type employing forgings riveted to 
the stringers; a riveted skin splice 
makes the joint semi-permanent. 

Aft boom picks up vertical and 
horizontal tail loads, provides shelves 
_ to mount control pulleys, and affords 
sufficient side bending and torsional 
stiffness for glider tow fittings at ex- 
treme end. These features are accom- 
plished by employing heavy bulk- 





heads, longitudinal members, and 
stressed skin. 
Forward two  fitting-supporting 


bulkheads each consists of back-to- 
back members having .040 webs and 
064 flanges. Between webs is a 4-in. 
plate for ‘supporting the main stabi- 
lizer and stabilizer tips. Bathtub type 
tension fittings mounted in channels 
take upper and lower fin loads. 
Remainder of the frames in the tail 
cone support the rudder torque tube 
and glider tow release mechanism. 
Between first two bulkheads are 
an upper and a lower shelf, each con- 
sisting of a web and angle caps, form- 
ing two horizontal beams to provide 
strength for side bending. The shelves 
are spaced sufficiently to provide 


ample service accessibility for control 
quadrants supported between them. | 

On inboard side of boom, between 
it and the elevator, is a fixed elevator- 
shaped structure of width equal to 


—-_ 


rudder throw, serving as a clearancé 
piece. 

Provision for the towing two 7,000- 
lb. gliders or one 18,000-Ib. glider is 
accomplished by the inclusion of a 
tow rope attachment at the end otf 
each boom, together with a release 
mechanism selectively and electrically 
operated by a switch at pilot’s station. 

Main stabilizer is standard two- 
spar construction with ribs and skin. 
Front spar is approximately 15 in. 
deep with web thickness varying from 
.025 to .040 from center to either end. 
Angle caps are .128 in the center and 
.064 at ends. Distance from front to 
rear spar is approximately 41 in. 
Rear spar is approximately 12 in. 
deep with web gage varying from 
.025 to .040. Lipped angle caps are 
.064 nested triple in the center and 
tapering off to one angle at the end. 
Hydropressed interspar ribs and nose 
ribs, .025, are spaced approximately 
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Forward boom structure. Explanation of details: (A) Fairlead bracket 
support, (B) forward boom-to-aft boom attachment, (C) skin at- 
tachment at boom junction, and (D) junction attachment cover 
strip kaving cover plate for tension bolt inspection. 
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Att boom structure: (1) Frame, (2) longitudinal member, (3) forward 


10 in. on cgnter. Over interspar ribs 


are three longitudinal angle skin 
stiffeners. 
The five elevator hinges are 


mounted externally, are bolted to fit- 
tings at the hinge ribs which in turn 
are riveted to doublers inside. All 
hinges are designed for down loads 
but only the end hinges are designed 
to take side load, and are braced ac- 
cordingly. 

Stabilizer—approximately 304 in. 
long and 64 in. wide, fabricated as 
one unit—is attached to the boom by 
a single bolt at front and rear spars, 
making it a pin-ended structure. 
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Elevator is of single spar construc- 
tion having .032 web and single .040 
angle cap top and bottom, with nose 
and trailing edge ribs of minimum 
thickness. Nose of elevator has metal 
skin, and the entire surface is fabric 
covered—similar to aileron. Two 
tabs, one on each side of the center- 


line, are also of the same construction,” 


one being the trim tab, and the other 
a spring tab with special operating 
mechanism. Each tab is 6} in. wide 
and 933 in. long. 

Upper and lower fins. are also of 
two-spar construction with hydro- 
pressed ribs and all-metal skin, Spars 
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tube bracket, (6) glider tow mechanism housing, (7) tow cartridge, 
bulkhead, (4) shelf for control quadrant support, (5) rudder torque and (8) access opening fo controls. 


are of standard web and angle type. 

Upper-and-lower rudder has same 
construction as elevator, with fabric 
cover doped in place over the metal 
structure. 

All fixed tail surfaces have anti- 
icing provisions, with duct in the 
leading edge, from which hot air 
flows into an .064 gap between inner 
and outer skin, thence being ex- 
hausted to the outside near the front 
spar. 


Design Analysis of the Fairchild 


C-82 Packet will be concluded in 
September AVIATION. 
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Detail A 


Typical Rib and Anti-icing— 
Horizontal Stabilizer 





Detail D 
Hinge Point —Rudder 





Detail F 
Hinge Point— Elevator 
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See Defail H 









Detail B 
Typical Rib and Anti-icing— 
Vertical Stabilizer, Upper 






Typical Rib — Rudder 





Detail E 
Hinge Point —Rudder Tab 








Detail H 
Detail G Hinge Point and Actuating 
Typical Rib—Elevator Arm-— Elevator Tab 


Structural details of tail group: (1) Aft boom, (2) stabilizer tip, (3) front spar fitting, (4) 
rear spar fitting, (5) upper fin, (6) upper rudder, (7) rudder tab, (8) stabilizer, (9) lower 
fin, (10) lower rudder, (11) clearance piece for rudder throw, (12) elevator, (13) spring 
tab, (14) trim tab, (15) elevator horn, (16) rudder torque tube, (17) spanwise baffle, (18) 
inner skin, (19) spacer between inner and outer skins, (20) hot air inlet, and (21) outer skin. 
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DESIGNING TOMORROW'S 
PERSONAL PLANE 


PART Ill 


By RALPH H. UPSON, Consulting Engineer 


A study in alternatives —high vs. low-wing; strut-braced vs. 
cantilever wing; fixed vs. retractable landing gear; and conven- 
tional vs. tricycle gear — with the author's pointed analysis and 


decision on each one. 





OR THE FIVE BASIC DESIGN ar- 
rangement examined in the pre- 

ceding article of this series it was 
concluded that the most economical air- 
plane for transporting the desired net 
load of 575 Ib. 500 mi. at 120 mph. was 
a cantilever low-wing tractor with 
fixed conventional landing gear (Type 
C, in the “Score Card” reproduced 
here). But, as must be admitted, far 
from settling any argument, that only 
starts one. 

Although cruising performance is 
certainly fundamental in the items 
wrapped up with a purchased airplane, 
no average buyer will long be satisfied 
with that alone. The most economical 
performance-only type of airplane 
would be one with pilot and passengers 
packed in lengthwise with heads and 
feet overlapping, having vision like 
Lindbergh’s Spirit of St. Louis, taking 
off from a separate starting cradle, and 
landing on skids. A somewhat modi- 
fied and restrained adaptation of such 
a scheme might not be too crazy, es- 
pecially with takeoff assistance, for 
those who really want cheap perform- 
ance and are willing to sacrifice for it. 

But more of that when we come back 
to the engineering fantasies and side- 
show freaks. We are now in the main 
tent, where enlightened conservatism 
rules, trying to decide what we like 
best among five different exhibits— 
each looking like a real -flyer, each 
boasting something good, but none 
without shortcomings. 

For a rational choice among so many 
conflicting characteristics, we are 
forced back to comparisons of specific 
features—which is what we started out 
with in last month’s article. Having 
seen the way these various features fit 
into actual tentative designs, and the 
kind of performance attained, it is now 
proposed to show in more detail not 
only reasons for the results already set 
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forth, but various incidental pros and 
cons affecting a choice in each major 
alternative of basic design. Based on 
these considerations, the writer’s own 
decision on the choice of arrangement 
to meet the conditions laid down will 
follow in each case. 

The general nature of the conclu- 
sions is found to be substantially un- 
affected by wing loading which is here 
retained at its originally assumed value 
of 10 lb. per sq. ft. Characteristics 
affected by this important variable will 
be taken up in a later article. 


High-Wing vs. Low-Wing 


To an extent perhaps rivaled only by 
the propeller location, the wing posi- 
tion has attracted a growth of super- 
stitution far removed from facts. In 
spite of the fact that two of the safest 
and easiest to fly of all present planes 
are low-wing, the idea persists that 
“low-wing” is somehow synonomous 
with “tricky” and “hard to fly.” A re- 
cent article on probable postwar types 
for personal use repeatedly refers to 
the low-wing as implying a high-per- 
formance airplane relatively unsuited 
to novice use. 

The most that can be said for such 
ideas is that they may well apply in 
specific cases, where the characteristics 
are at least partially related to the wing 
position. It is true that a low-wing is 
more difficult to stabilize, more critical 
with respect to control provisions, than 
a high-wing. Even more than with 





"I'd rather be sitting on this thing— 
all the time—than have if propped up 
above me.” 


aircraft design in general, the design 
of a low-wing is an exacting job: It 
must be right, if trouble is to be 
avoided. 

More explicitly, the low-wing is 
more than ordinarily prone to fuselage- 
wing interference and wing-tail inter- 
ference.-For a normal tail, the sta- 
bility particularly tends to fade out at 
high angles of attack. And, as if de- 
tefmined to make this natural difficulty 
worse, many designers apparently have 
a strange impulse to make the tail 
of a low-wing shorter than that of a 
high-wing. 

Although discussion of detail means 
for maintaining stability and assuring 
control is beyond the scope of this 
article, established experience is suffi- 
cient witness that a correctly designed 
low-wing can be fully as safe as a high- 
wing. In fact, there is good reason to 
claim that a low-wing is fundamentally 
safer. 

Many a pilot expresses preference 
for low-wing vision, especially in a 
light plane where he sits far enough 
forward to avoid any obscuring of the 
flight path by the wing. The low-wing 
is decidedly the writer’s preference. In 
taxiing and takeoff, a simple turn of 
the head discloses any aircraft above. 
There is full vision in a turn and 
tangent to any possible flight path. 
What if you want to look straight 
down? Well, sometimes it seems too 
bad that there has to be a wing, and 
that the engineers can’t just forget 
about it, as the artist in the advertis- 
ing department often does. Yet you 
may sometime be thankful that the 
wing is underneath, to serve as a very 
real buffer in case of a landing crash. 

Accidents are unpleasant, even to 
talk about, but they will happen even 
in the best airplanes. Practically any 
accident involves impact with the 
ground or other outside objects; and 
it is just plain common sense to put 
the major elements of structure and 
mass where they will take the first 
shock. A substantial amount of prac- 
tical experience appears to confirm 
this conclusion. 

The low center of gravity almost 
eliminates any chance of overturning, 
and safeguards takeoff and landing in 
a side wind, especially in view of the 
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wide wheel-tread so readily obtained 
with a low-wing. For similar reasons, 
the low-wing is structurally a more 
efficient arrangement. The occupants 
literally sit on the wing and are car- 
ried directly by it; the weight (and 
mass) of the wing itself in landing 
contact is carried by a minimum 
length of landing gear members and 
associated structure. Although the in- 
creased weight and drag of Type D 
over Type C are largely due to the 
struts rather than the wing position, 
as such, there is still an appreciable 
difference between the weights asso- 
ciated with high and low cantilever 
wings. 

Low-wing entrance to the cabin is 
no particular problem; it is just a little 
different. Structurally it is lighter and 
simpler than for a high-wing. On the 
adverse side, the flaps, rather than 
the propeller, will in many cases be 
critical for ground clearance. 

A major credit for the low-wing is 
of course its facility of landing-gear 
retraction, One of the advantages, in 
turn, of retractable landing gear is the 
ability to make a belly landing if neces- 
sary. But who wants a high-wing under 
such conditions ? 

And finally, with so many examples 
before us, both military and commer- 
cial, of low-wing speed and effective- 
ness, who in the new generation at least 
would not pick it for looks and sales 
appeal ? 

Although the mid-wing still seems to 
have a few proponents, it is at best 
awkward structurally for a small air- 
plane, and it is hard to get the tail 
plane in the clear either above or be- 
low the wing wake. 

Results of a supplementary biplane 
study, not here presented, show that it 
has possibilities superior to the high- 
wing monoplane although slightly in- 
ferior in general to the low-wing. Its 
one uncontested advantage is its 
smaller span; but its two wings of 
greater combined length, with their 
interconnecting members, mean more 
parts to assemble, and to that extent 
greater cost. The tail length can also 
be slightly reduced, although not in 
Proportion to wing chord. Vision is 
partially obstructed both up and down. 

The decision, for a well designed 
tractor: Low-wing, by a top-heavy 
score, 


Strut-Braced vs. Cantilever Wing 


There will be no question as to the 
considerable drag saving from elimina- 
tion of external braces. The only seri- 
ous argument is with respect to the 
alleged weight and cost penalty car- 
tied by the cantilever wing. 

The weight comparison cannot in 
one sense be taken from the tabulated 
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totals for the airplanes here listed, 
because of the difference in wing posi- 
tion incidentally assumed. Considering, 
however, that a strut-braced wing vir- 
tually has to be in the high position, 
and that a cantilever wing is usually 
optimum in the low position, as already 
brought out, a direct comparison be- 
tween the wings of Types C and D is 
fairly representative for the class of 
planes here considered. 
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Ernie Engineer: "Designing this tricycle 
gear is no more pleasure than shav- 
ing." . 

Pete Pilot: “But | like it a lot better 
than bouncing and ground looping." 


But here I can imagine some cham- 
pion of the strut-braced wing rising 
to say, in effect: “You’re crazy. Where 
do you get that wing weight of 1.5 Ib. 
per sq.ft.? Why, I can show you a 
wing 30% lighter. . . .” Quite possi- 
ble, it must be admitted—but not for 
the particular degree of conservatism 
and other conditions here assumed. 
Such conditions can be changed; but 
for comparison they must be changed 
in parallel and kept mutually equiva- 
lent. 

Consider then a comparison of the 
wings (including supporting structure ) 
adjusted to carry an equal gross weight 
with equal structual efficiency. A canti- 
lever wing carrying a gross weight of 
2,185 Ib. (a little less than Type A), 
if taken without the tail increment, has 
a total weight of 318 lb. of which 70 
is chargeable to. the beam flange ele- 
ments and associated material (see 
preceding article). If this latter figure 
is checked from the weight, load factor, 
and assumed geometric characteristics 
applying to the airplane, it will be 
found liberal enough, for a metal wing 
beam with center splice, to cover any 
incidentals that might conceivably fit 
this weight class. It makes no allow- 
ance for CAA’s recently proposed load- 
factor reduction, or for structural im- 
provements now possible. 

The equivalent beam-flange elements 
for Type D, of the same gross weight, 
total 50 Ib. This estimate has to cover 
not only the spars, but also the struts, 
fittings, and incidentals, subject to a 
deduction for the saving in vertical and 
horizontal (including torque) shear. 
The latter allowance is somewhat ques- 
tionable, because even in a fabric cov- 
ered cantilever wing, there is still little 





need for added weight either with a 
leading edge D-spar or diagonal ribs. 

But, to be liberal, a weight saving 
of .00SW (over half of the total) has 
been allowed for this purpose in the 
strut-braced wing. Even so, the final 
wing-weight difference comes down to 
almost nothing, due to the reduced 
gross weight that the cantilever wing 
has to carry. The prevailing reputation 
of a cantilever wing for being heavy 
(per unit area) clearly has little to do 
with its being cantilever, but is mainly 
because most present cantilever wings 
happen to be designed for relatively 
high wing loadings and gross weights. 
For such small difference as there is, 
the cantilever wing carries the least 
weight penalty in the field of light 
planes, just where it has been most 
neglected. 

Now what about cost? Isn’t a strut- 
braced wing much cheaper, even if the 
ship as a whole is heavier? Prevailing 
notions on this score can be readily ex- 
‘cused; a _ strut-braced job certainly 
looks cheap. But is it? Take it apart, 
figure it on any fair basis, and it is 
found to cost more rather than less. 

Remember that this comparison is 
for wings of the same shape, without 
taper. For the lighter, tapered canti- 
lever wing, economical production 
methods may still be developed, but that 
does not concern us here. Most canti- 
lever wings are all-metal, which offers 
good possibilities of improved con- 
struction, suited to lightplanes, but that 
subject also will be taken up in due 
course. What we are concerned with 
here is the fact that the same general 
type of construction can be used for 
the two wings. 

Although the present comparison 
assumes metal internal structure and 
fabric cover, a change will affect both 
wings alike, whether it be better cov- 
ering, more economical rib construc- 
tion, or generally improved fabrication 
methods. In both wings, the beam or 
spar elements form the structural back- 
bone and, although the flange section in 
the cantilever wing must be tapered in 
area, it needs no detailing of parts and 
processes to see that with suitable de- 
sign to provide for beam and torque 
loads there is no great difference in 
cost per pound in the wing proper. 

Where the difference comes is chief- 
ly in the extra parts outside, which do 
not exist at all in the case of the canti- 
lever wing. In its best form, a single 
simple cantilever wing beam combines 
the major functions of struts, spars, 
fittings, and carry-through members; 
and that means production savings in 
any man’s language. It therefore ap- 
pears more than fair to the strut- 
braced type to assume that the canti- 
lever wing costs more in proportion to 
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its weight. Even so, the saving in 
power, etc., makes the ship cost less. 

The compromise of a single strut 
on each side has proved thoroughly 
feasible, and offers an improvement 
over the more primitive two-strut ver- 
sion. But why stop half way? There. is 
no reason why the real goal of a clean, 
unobstructed wing cannot be reached 
nonstop. 

In combination, the comparison of a 
cantilever low-wing airplane with a 
strut-braced high-wing airplane is of 
course given by the designs represented 
by Types C and D in the table. In 
apparent favor of the strut-braced 
Type D we have more useful load 
which, however, does no real good ex- 
cept for airport flying, because the en- 
tire surplus represents fuel required to 
overcome the extra drag. Climb is a 
little better due to the additional power, 
but is adequate in either case. 

In favor of the cantilever type we 
have less power, weight, and fuel con- 
sumption; more top speed; less span 
and area; and, what is probably a sur- 
prise to most people, well over $100 
saving in cost. Need more be said? 

The decision: Cantilever wing, any- 
way you look at it. Not for nothing has 
it become the prevailing standard of 
modern airplane construction. 


Fixed vs. Retractible Landing Gear 


As brought out in the preceding 
article, the choice here depends largely 
on whether you are more interested 
in takeoff or cruising performance. 
On the basis of the performance speci- 
fications actually used, the total rated 
power for Types B and C was gov- 
erned by the maximum power loadings, 
which made the total power required 
slightly greater for Type B with re- 
tractable gear. Although the power and 
fuel used at the assumed cruising speed 
is substantially less, Type B still has a 


little more gross weight, and more 
weight empty on which firts cost so 
largely depends, especially considering 
the relatively high cost of mechanical 
parts (estimated selling price at least 
$3 per Ib.). 

With cruising as the major criterion, 
however, this condition is reversed. 
Then retractable gear permits a real 
saving in engine power and weight 
empty, with an actual reduction in pur- 
chase cost. This saving is still greater 
with tricycle gear.? 


Re Rated Power for Takeoff 


It seems reasonable to suppose that 
the relative importance of rated power 
for takeoff will decrease in the future 
with development of improved lift con- 
trol, extra takeoff power, low-price ad- 
justable propellers, or other takeoff 
assistance, with a probable increase in 
the desired cruising speed, and with 
extensive distribution of more or less 
standardized airports. Even now, while 
adhering to the very conservative 
power loading here assumed, adding 
8 mph. to the speed reserve is a con- 
siderable inducement for retracting the 
wheels, 

At equal cruising speed, the engine is 
under less strain; and at equal relative 
power, cruising speed can be stepped 
up 6 mph. Put another way, if this re- 
sult were to be attained by extra power 
(with attendant added weight and 
drag), it would take a total of nearly 
150 hp., with a generally more ex- 
pensive airplane, for a “suped-up” ver- 
sion of Type C, compared to Type B. 

Incidental advantages of retractable 
gear include: 

1. Ability to make a belly landing; 

.2. Wheels more accessible for in- 
spection, tire inflation, etc., than with 
most fixed gear; 

3. Slightly better takeoff over an 
obstacle than can be expected by con- 


"Get a cantilever wing and junk the difference in struts and fittings.” 
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sideration of wing loading and power 
loading only, if the gear can be 
arranged to retract quickly as soon as 
clear of the ground. 

A disadvantage is, of course, the 
added mechanical complexity, and the 
always present chance that a preoccu- 
pied pilot, in spite of safeguards, will 
forget to lower his wheels. For this 
reason, a straight-back partial retrac- 
tion, with some tread still exposed, 
makes considerable sense, besides be- 
ing usually simpler than the fully re- 
tracting type. 

The decision: For much of the pres- 
ent market, an improved fixed gear will 
probably get by; in the not distant fu- 
ture, at least partial retraction seems 
indicated for practically all designs. 


Conventional vs. Tricycle Gear 


The most concrete starting point 
here is probably the 80 lb. weight 
(empty) penalty for the tricycle gear, 
as represented by the difference be- 
tween Types A and B. According to 
our estimated cost scale, the corre- 
sponding difference in selling price 
would be on the order of $250.? 

Here we have a sizable differential 
for which there is no direct economic 
justification, unless it be perhaps in- 
surance. There has been much bally- 
hoo for tricycle gear, and it sounds 
good; but most people apparently 
neglect the fact that there is an appre- 
ciable price to be paid for it. One good 
result of this past neglect is that now 
we have plenty of experience, not only 
to establish that it does cost pounds 
and money, but to survey the results 
that we are paying for. 

For the moment, the recognized ad- 
vantages of the tricycle gear will be 
passed over, as having already been 
adequately presented in a number of 
technical papers.* But in addition to the 
cost, already mentioned, there are a 
number of disadvantages not so gen- 
erally realized. 

Most of the trouble with tricycle 
gear centers in the all-too-vulnerable 
nose wheel. From available records of 
lightplanes with tricycle gear, out of 
15 accidents involving the landing 
gear, in only one was any damage or 
responsibility attached to the mais 
wheels. The nose wheel was the culprit 
in all the rest. Although permitting no 
appreciable saving in the main wheels, 
a nose wheel takes many times more 
load and general punishment than a tail 


1 See: “Save Money by Spending It,’’ Avta- 
TION, Sept. 1944. 

*For retractable gear. Difference in case of 
fixed gear will commonly run a little more due 
to higher drag of a nose wheel (and correspond- 
ingly greater power required), compared with a 
tail wheel. . 

* “Tricycle Landing Gear Design,” by Jenkins 
and Donovan, Journal of the Aeronautical Sct- 
ences, Aug. and Sept., 1942, 
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wheel. This fact is of course directly 
responsible for the extra weight. Indi- 
rectly, in the attempt to hold this 
weight down, the nose wheel is usually 
made too small and its supporting 
structure too flimsy. Size in itself is an 
important requirement for the nose 
wheel, for on its correct behavior the 
whole success of a tricycle gear largely 
depends. The rear wheels can bog 
down, be deflected by ruts, or bumped 
into the air without serious effect on 
ground stability and control; but the 
nose wheel must be able to take it and 
like it. 

Partially related to size also (over- 
all diameter and moment of inertia) is 
the common disease known as “front- 
wheel shimmy,” which is. always a 
threat even though usually less serious 
for light planes than for “hot-landing” 
types.* 

When of adequate size, a nose wheel 
is not only heavier than a tail wheel 
but also has more drag, which in turn 
means extra weight of fuel, etc., or the 
alternative weight ef retracting means. 
And retracting a large wheel into the 
already crowded front end of a tractor 
fuselage will usually require some com- 
promise of other desirable features. 

Another unfavorable feature of tri- 
cycle gear on a normal lightplane trac- 
tor is the relatively short nose which 
induces “porpoising” on rough ground, 
and is responsible for much of the nose- 
wheel punishment mentioned above. 
Expressed more fundamentally, the 
length of wheel base, so important for 
many reasons, is with the usual tricycle 
gear not even half of what the length 
of fuselage makes available. 

Although the nose wheel can al- 
ways be put far enough forward to 
prevent a direct nose-over, it is still 
often possible to snag a wing tip, and 


* even to overturn diagonally, should 


one of the rear wheels leave the 
ground, due to a combination of for- 
ward and lateral intertia (most serious 
with a high wing). This condition is 
aggravated by features more or less 
inherent in “two-control” operation, 
particularly in a side-wing landing. 
Although the general subject of con- 
trol must be left for later consideration, 
it is clear that, as at present under- 
stood, a two-control system means 
simply combining directional and roll- 
ing functions in a_ single control. 
Whether this combination be by mech- 
anical coordination or aerodynamic 
reaction is immaterial as far as the 
landing gear is concerned. The point is 
that if ground steering is put on the 
same control as air steering, the effect 
on roll is just reversed, as shown by 
experience as well as theory. 





* NACA TR686, “Stability of Castering Wheels 
for Aircraft Landing Gears,”’ Arthur Kantrowitz. 
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If you want to ‘raise a depressed 
wing in flight, you simply apply oppo- 
site stick (or wheel) with little or no 
change in directional heading. On the 
ground, however, the centrifugal reac- 
tion at the wheels, induced by the steer- 
ing, always overbalances the aerody- 
namic rolling moment. Thus the same 
control movement which will raise a 
wing in the air, invariably tends to de- 
press it on the ground even with the 
lowest attainable C.G. The stock advice 
in such a situation, i.e., to drop the 
control entirely, is sound but not too 
convincing to a novice with a sudden 


“urge to do something positive. 


Mainly dictated by the need for get- 
ting the tail down at takeoff, the rear 
wheels of a tricycle gear are cus- 
tomarily placed but a few inches behind 
the normal C.G. Under abnormal con- 
ditions, it is readily possible to rock 
back onto the tail, a condition meriting 
some design attention. Also calling for 
attention, not always found in the de- 
sign, is the costly tendency for a muddy 
nose wheel to throw pebbles into the 
propeller. Such conditions can be reme- 
died only at some further increase of 
weight, drag, and cost. 

In a similar category is the problem 
of a nose-wheel brake. With only the 
customary brakes on the rear wheels, 
the landing run remains on the order 
of 50% above the minimum attainable 
with brakes on all three wheels. This is 
because of the greatly increased load 
thrown on the front wheel by the brake- 
force and inertia couple. Contrary to 
prevailing supposition, a low-wing 
monoplane with conventional main 
wheels well forward, will have a 
shorter ground run than the same air- 
plane with tricycle gear, assuming 
brakes on the main wheels only. But 
the added complication of applying a 
brake to a nose wheel that is already 
steerable, and usually should be re- 
tractable, is an understandable dis- 
couragement, 

An economic disadvantage-of the tri- 
cycle gear, best appreciated by airport 

o 


managers, is that the nose-down method 
of hangar storage can hardly be used 
without special holding jigs. 

Now that we have disposed of all our 
brickbats, it seems time to say a few 
kind words for the tricycle gear, or at 
least for what it really accomplishes. 
The situation here can be best summed 
up by setting forth not what a satis- 
factory landing gear should be but 
what it should do. In the writer’s 
opinion, the following requirements 
should appear in the “must” column of 
any lightplane designer appealing to 
the novice pilot: 

1. The design must be such as not to 
require landing in any critically 
stalled condition. 

2. There must be a substantial range 
between minimum and maximum 
landing speed, within which there 
is no tendency to bounce or bal- 
loon up after ground contact. 

3. Ground attitude must be such as 
to provide unobstructed forward 
vision. 

4. Ground steering must be as simple 
and positive as in an automobile. 

5. There must be no vicious ground- 
looping tendency. 

6. Ground stability against over- 
turning must resist even full brake 
application and steering in the 
wrong direction. 

7. Strength must be adequate to 
oe the condition named above 

8. Take off must be possible at any 
speed above a reasonable mini- 
mum, preferably a little above 
minimum flying speed. 

The tricycle gear comes closer to 
meeting these basic requirements than 
anything realized to date. Conditions 
(1), (2), and (3) are met by the low 
ground angle, (4) by the steerable nose 
wheel, (5) by the non-castering wheels 
behind the center of gravity. Condi- 
tions (6) and (7) are not yet fully 
realized but can be at least closely ap- 
proached with a low-wing arrangement 
and some added weight. Condition (8) 
is determined by the longitudinal posi- 
tion of the rear wheels. 

In view of this proven versatility, if 
forced to choose between the present 
conventional gear and tricycle gear in 
its present form, I should unhesi- 
tatingly choose the latter, with all its 
faults. But perhaps the last word hasn’t 
been said. If someone can devise means 
for realizing the essential advantages 
of the tricycle gear without its serious 
disadvantages, particularly its extra 
weight and cost, the world will make a 
beaten track to his door. 

The decision for the class of plane 
under discussion, though it hurts to 
say so: Tricycle gear, if you can’t 
dream up anything better. 

And, finally, we come to Pusher vs. 
Tractor—but that’s a story in itself 
which will be presented in the next 
issue. 
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Analysis of Magnesium Applications 
In German Aircraft and Equipment 


By F. A. RAPPLEYEA, The Dow Chemical Co. 


Study of new uses of forgings, sand and die castings in BMW-801D 
and DB-601E engines, and Fungerrat radio reveals Nazis used alloys 
similar to ours; their techniques showed no superiority. 





NALYSIS OF CAPTURED Nazi air- 
A craft shows that while the Ger- 
mans had developed many new 
applications of magnesium alloys, the 
compositions of these alloys and their 
design princtples were definitely not 
superior to those of this country. 

This has been proved in earlier 
studies? and again in examination of 
parts of BMW-801D and DB-601E 
engines, a Fungerrat radio and a 
camera support casting, all submitted 
for study by the Air Technical Service 
Command. 

Magnesium alloys accounted for ap- 
proximately 10% of the dry weight of 
both the engines, a ratio similar to 
that found in the earlier models which 
were of slightly lighter weight. Mag- 
nesium alloy parts of the radio were 
mostly die castings. This piece of ap- 
paratus was standard field equipment 
and although large and bulky, was ap- 
apparently portable to some extent. 
Such service, of course, subjected it 
to effects of the elements. 

Table I shows the magnesium alloys 
used in these units and also shows the 
nominal composition and the American 
equivalent. Most popular casting al- 
loys used in German was AZG and AQ, 
the former being used in the as cast 
state, the latter usually in the solution 
heat treated state. The German AZ91 
alloy is the principal alloy used for 
die casting, although alloy A8 is some- 
times used for simple die casting liable 





1 References are listed at end of article. 


to impact stresses. Elektron alloys 
AZM and AM6 were used for forgings. 
The AM6 alloy is particularly appli- 
cable where high temperatures are 
encountered. 

Sand casting applications of the 
BMW-801D engine are shown in Fig. 
1 through 6; those of the DB-601E 
are shown in Figs. 7, 8 and 9. Die 
casting applications of the Fungerrat 
radio are shown in Figs. 10 and 11; 
similar applications of the DB-601 in 
Figs. 12 and 13. 

Most interesting forgings were 
found in the BMW engine, as shown in 
Figs. 14 through 17. Outstanding ex- 
ample of a large engine mount forging 
—for the DB-601—is shown in Fig. 18. 
AZM alloy was used for this as well 
as the smaller forged attachment fit- 
ting, shown in Fig. 19. 


Distribution of Parts 


In order to determine the popularity 
of the alloys used, Table II gives a 
summary of the number of articles for 
each alloy, which shows that the more 
popular sand cast alloys are AZG and 
A9V, one in the as cast condition, and 
the other in the solution heat treated 
condition. Although previously ? some 
solution heat treated and aged alloys 
were found, none were seen in this 
investigation. Only one part—the DB 
engine oil pan—was found in the as 
cast and stabilized condition. 

In the die castings, where resistance 
to impact was desired, the A8 alloy 
was used. In general though, the prin- 





TABLE | — Designation And Composition Of German Alloys 


Nominal Composition 


U. 8. Equiv. 





German ~ Dowmetal 
Designation Al% Zinc% Mn% Ce% Condition Alloy 
| BA eee 3 1 0.3 ea Sand Cast Fs* 
ae 4 3 0.2 eee fe; TO Rod 
US eee ae 6 3 0.2 Sand Cast H 
oe Es TE 8.5 0.5 0.2 Sand Cast ind 
ss ska as 8.5 0.5 0.2 : Sand Cast and R HT** 
solution heat treated 
a ee ee 9.5 0.5 0.2 ice Die Cast R** 
| ERS ie 8 0.5 0.2 as Die Cast At 
oY ES Rae 6 1 0.2 vei Forging J 
AM6.. =o 2.0 6 Forging sed ke sda 
AZ31 3 1 es” ee Extrusion FS 


eke is commonly used as an extrusion alloy in American practice. 
Nominal composition of R alloy is 9% Al, 0.6% Zn ond 0.2% Mn. R alloy is commonly used for die 


in American practice. 


castings 
***Dowmetal A alloy is commonly used for sand castings in American practice. 
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cipal alloy for all kinds of die castings 
was AZ91. Only a relatively small 
number of the parts studied were forg- 
ings; these encompassed a relatively 
large percentage of the poundage, 
Alloy AZM is the principal alloy used 
for highly stressed forgings, except 
where elevated temperatures are en- 
countered, in which case AM6 alloy, an 
alloy characterized by good mechanicai 
properties at these temperatures, is 
used. In the other investigation! 
Elektron alloy AZ855 was commonly 
used for large forgings. 

Wherever it was possible to obtain 





Fig. 1. Blower housing of BMW-801D en- 
gine, a 54-/b., intricate casting of A9V alloy 
which is similar to Dowmetal A used in this 
country. Note liberal use of studs with very 
few inserts. Sections are blended quite 
nicely with liberal fillets throughout. Al- 
though continual flow of air was present, in- 
side surfaces showed no sign of corrosion 
and just slight etching effect. 





Fig. 2. Another intricate casting—weighing 
37 /b.—on BMW-801D engine, an interme- 
diate case attaching to blower housing by 
19 stud bolts shown in Fig. 1. Note that 
some supercharger vanes are integrally ma- 


chined. 
AVIATION, August, 1945 
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test specimens, =:echanical properties 
were determined. The average results 
obtained from tests of the castings to- 
gether with German specifications. are 
given in Table III. All of bars cut 
from the castings exceeded German 
specifications for bars cut from cast- 
ings. In some cases, the average prop- 





Fig. 3. Rear cover of BMW-801D engine, 
an A9V casting weighing 19 Ib. Steel and 
brass liners are used for protruding shafts 
from engine end. Study of this part re- 
vealed no evidence of distortion or wear. 





Fig. 4. BMW main nose casting. Note 
that gear teeth are machined from casting 
itself. Like rear cover, this part showed no 
evidence of distortion or wear. 





Fig. 5. Main oil pump of BMW, made of 
AZG alloy, which corresponds fo American 
Dowmetal H alloy. In accordance with Ger- 
man custom, this part was used in as cast 
condition. 
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erties were far greater than the speci- 
fications. 

Since the forgings were used as 
stressed parts in most cases, a detailed 
account of the mechanical property 
data is given in Table IV with a sum- 
marization of the averages in Table V. 
The uniformity of forgings is evident 
from a comparison of the properties 
taken at different angles in the forg- 
ings. Metallographic examination 
showed the forgings to be very homo- 
geneous throughout. Quite evidently 
the transverse properties were im- 
proved by restricting segregation and 
by proper orientation, the latter being 
the more important factor. 

These properties, as given, come up 
to those properties obtained on similar 
alloys in this country. This statement 
is based on experience of tests on many 


‘American castings and forgings by 


different investigators.* 


Soundness 


All castings were inspected radio- 
These radiographs were 


graphically. 





BMW 12 





then evaluated in the following man- 
ner.2, A variac voltage recorder was 
used so that voltage readings could be 
made when the porosity was just dis- 
cernible as seen through the viewing 
screen. The percentage areas of poros- 
ity were.also noted and the radiograph 
evaluated qualitatively as follows: 


Variac Reading % Area of 


Volts Porosity Rating 
45-50 0-100 Very good 
40-45 040 Good 
40-45 41-100 Fair 
35-40 0-40 Poor 
35—40 41-100 Very poor 


Using the above as a guide, the cast- 
ings were found to be generally fair 
to good; a few pieces were excellent 
and a few were poor. At points of 
stress concentration and at surfaces 
which required machining care must 
have been taken to obtain good sound 
sections. Elektron AZG showed the 
greatest amount of microporosity; A9, 
a lesser amount and AZ31 the least. 
The surface of the castings did not 
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Fig. 6. Group of small magnesium alloy parts used in BMW-801D engine. Castings in this 
group are AZG or A9V alloy except that labeled BMW 11 (upper left) which is AZ31. 
Items marked BMW 14, 15 and 16 are of wrought AZM alloy, item 14 is forged butterfly 


valve from oil blower and item 16 is small forged oil pump body. 


Item 15, a small end 


piece used on oil pump housing, was machined from rolled plate. 





TABLE Il — Number Of Articles For Each Alloy And Condition 


Nominal 


Alloy Composition 
MN pido 6s Enlace, wick wei Rg Oe 3 Al, 1 Zn 
a ea tide be Oauddel od pear eetas 4 Al,3 Zn 
PS a: ocentin, iach 6 Sim trecar a reamed 6 Al, 3 Zn 
Seeds nie aces Acaswe cs dar tececs 6 Al, 3 Zn 
ERT ke 6 0d eriecs rth eo nieeueneae 6 Al, 3 Zn 
MR, bd BES. URE LESIONS ES 8-1/2 Al, 1/2 Zn 
rer ee 8-1/2 Al, 1/2 Zn 
BOS. dlcisdexceeecetceia 9-1/2 Al, 1/2 Zn 
Pe ot poladerndsannes pee ceknenuee 8 Al, 1/2 Zn 
Pa aac cob ecvkcns covvuse tees Ce, 2 Mn 
yt SIN Te ee LO a 6 Al, 1 Zn 
Be racer cee ur eudda neces 6 Al, 1 Zn 
RIGS FIT. oF Nt code 2 Al, 1 Za 


Number 
State of Articles 

Sand Cast 4 

Sand Cast 1 

Sand Cast 14 

Sand Cast, and solution 1 
eat treated 

Sand Cast and stabilized 1 

and Cas’ 6 

Solution heat treated 23 

ie Cast 13 

Die Cast 10 

eaten : 

orging 

Plate 4 

Extrusion 2 

88 
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Fig. 7. Daimler Benz DB-601E engine ac- 
cessory housing, an example of German prac- 
tice in magnesium sand casting. This piece 
shows change from previous DB-601 engines, 
having fewer ribs and different hole spacings. 


come up to the standard of surfaces of 
American castings. 


Corrosion 


Although no corrosion was observed 
on the engine parts, some was noticed 
on eleven die cast parts, but in no case 
was the corrosion severe or extended 
over a large area. The basic corrosion 
resistance of the parts was determined 
by testing ground specimens in a 3% 
NaCl solution using alternate immer- 
sion at 95 deg. F. Table VI gives the 
analyses of the parts as determined 
spectrographically, together with the 
basic corrosion rate in mg. per sq. 
centimeter per day. Here it is seen 
that even though serviceability of the 
parts was good, the basic corrosion 
rates are high and are above the 
American standard which is: 


For castings... 0.5-5.0 mg/cm?/day 
and for forgings 0.2-0.3 mg/cm?/day 


(The rates on forgings-apply to those 
compositions in which the impurities 
have been controlled.) 

Very little galvanic corrosion due 
to the use of dissimilar metals, espec- 
ially at inserts, was observed. In 
general, it can be said that no serious 
corrosion was observed on any of the 
magnesium alloy parts examined. 


Surface Treatment 


In general, it was found the Germans 
used but one surface treatment, one 
corresponding to the American 
Chrome-Pickle. There were a few 
isolated cases, i.e., the supercharger 
impeller, aid scoop grid and some other 
small parts, on which no treatment had 
been applied. Previously, the Germans 
had the practice of Chrome-Pickling 
before machining only, and after ma- 
chining, rather infrequently. How- 
ever, the trend as indicated by the 
study of these engines changed so that 
now usually all parts get a Chrome- 
Pickle treatment after machining. 

In most cases the parts had no 
primer. Only a single coat of black 
paint was used for the engine parts. 
Seven of the die castings were given 
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TABLE IIl — Average Mechanical Properties And German Spe- 


cifications Of Magnesium Alloy Castings From Enemy Equipment 


*Ultimate *Tensile 
Tensile Yield 

Strength Strength 
Spec. Spec. 
Alloy Test Min. Test Min. 
BME case o vines 24.5 11.4 8.6 5.7 
BR W6 bia Kon 90S 19.0 12.8 13.4 11.4 
NS acc orn fee 21.0 pe 14.5 aa 
BERT er aa 23.9 bi ba 15.1 eer 
BE FE inn a0 sg oe 30.0 17.1 15.5 12.8 
pS ee 25.2 tes 19.6 ba se 
Pe Se Pe ee 20.7 14.2 19.8 11.4 


* 1,000 psi. : / 
German specifications are for bars cut from castings. 











*Com- 
pressive Brinell 
Elongation Yield Hardness 
% in 2 in. Strength Number 
~ 0 ee See. 
Spec. Spec, 
Test Min. Test Test Min. 
9.0 1.5 9.6 Se, ee 
3.0 1.0 bs 51.2 50-60 
1.5 apes earn SS ie 
4.0 re 12.1 Ls Bee 
6.2 2.0 14.6 50.1 50-60 
1.5 ons 20.3 53.6 ee... 
1.6 1.0 18.9 57.8 45-55 





ETE EEE ES OE OE E'S 





ce 


Fig. 8. DB-601E oil pan, largest magnesium sand casting found on that engine. Used in 
as cast and stabilized condition, it was only application studied having this particular heat 


treatment. Cracks were caused by bullet going 





actin eee as 


through the piece. 


Fig. 9. Group of magnesium alloy sand castings used on DB-601E engine. Particularly 
interesting is use of serrations for joining surfaces of camshaft bearings, which were used 
without liners and showed no wear or enlargement. Elektron alloys A9V, AZG and AZ31 are 


all represented. 


a primer; five, a rust colored primer ; 
one, a white and one a light blue. 
Total thickness of coating varied from 
7 to 30 mils as compared to the Ameri- 
can standard four coat system of 3 
to 3.5 mils. Adhesion of the coatings 
varied considerably, ranging from 
poor to fair. On many of the parts 
the coating could be chipped or flaked 
off quite easily. A  spectrographic 
analysis, giving from 1-10% Cr in the 
black top coat would quite possibly in- 
dicate the use of an inhibitive chromate 
pigment. 
Six different colored top coats were 
observed on the die castings, making a 
total of ten different systems. This is 


quite unusual and may be attributed to 
various manufacturers of the items. 
The general conclusion is that the 
painting practice of the enemy is below 
acceptable American standards. How- 
ever, even with the poor basic corro- 
sion resistance, a chemical treatment 
inferior to American standards, and 
the poor paint used, almost no evidence 
of corrosion was observed. 


Metallography 


The microstructures of all parts 
were normal with grain size about the 
same as observed in American practice, 
that on the forgings running about 
0.0005 in. Heat treatment of the cast- 


AVIATION, August, 1945 


a amen 











Figs. 10 and 11. Magnesium alloy die casting examples found on 
German Fungerrat radio. Evidently several movable cores were 
required to make these castings. In order to make internal lugs, 
bosses were die cast full length along side and excess material routed 
out, lexding to non-uniformity of section. Biggest fault with Ger- 





Fig. 12. Largest die cast item used on 
DB-601E engine, a part embodying super- 
charger diffuser vanes. This part is of AZ91 
alloy. 





Fig. 13. Typical die. castings found in DB. 
601E. Of particular interest is air scoop 
grid (left center) and twin magneto housing 
cover (right center). Air scoop grid had 
no surface treatment and was in excellent 
condition, while magneto housing cover was 
nicely designed to prevent radio interference. 
Die casting alloys AZ91 and A8& were used 
for these parts. 


ings was usually satisfactory as evi- 
denced by the solution of the magnes- 
ium-aluminum compound. All the 
forgings were very homogeneous, 
although in the case of the super- 
charger impeller on the BMW there 
was a little evidence of the as cast 
dendritic structure still remaining. No 
fusion-voids of the castings were noted. 

A general summary of the design 
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man die cast designs is non-uniformity of section. Certain lips 
0.076 in. thick ran into wall section 0.320 in. thick, leading fo poor 
metal flow and shrinks in casting production. These parts are of 
AZ91 or A8 alloys, which are somewhat similar to Dowmetal R used 
in this country. Foot rules at bottom indicate size of units. 





TABLE IV — Mechanical Properties Of Forg- 
ed Elektron Alloys From Enemy Equipment 








*Com- 
*Ultimate *Tensile pressive Brinell 
Tensile Yield Elongation Yield Hardness 
Alloy Part Strength Strength %in2in. Strength Number 
AZM: fies. DB 601E 47.2 31.6 15.0 22.2 55.6 
Engine Mount 
(Flange 30°) 
DB é 601E 46.2 31.6 14.1 18.3 55.6 
Engine Mount fe 
(Web-Long.) 
DB 601E 44.9 27.4 15.0 Send 56.0 
En on — 
Engine Shock Pad and 46.0 29.8 11.8 16.0 60.3 
Mounting BMW 
801D (0°) 
Engine Shock Pad?and 46.3 29.6 15.0 20.0 63.4 
Mounting Ring BMW 
801D (90°) ; 
ened Fan (0°) BMW 45.0 33.1 13.0 20.2 65.5 
Oil Cooler Fan (30°) BMW 45.3 31.6 13.0 20.2 65.5 
Oil Cooler Fan (60°) BMW 45.9 32.4 13.0 21.2 65.5 
| Goclee Fan (90°) BMW 45.8 32.8 13.0 22.7 64.5 
Butterfly Valve from Oil 44.7 33.4 14.5 22.3 62.1 
Blower 801D 
ye Cam Followers’ a and 40.5 31.9 7.0 21.2 67.4 
oe BMW 80 
eee fines 36.4 30.8 3.0 20.8 60.8 
* 1,000 ps 
All vale are averages of two or more tests. 
TABLE V— Average Mechanical Properties And Ger- 
man Specifications Of Magnesium Alloy Forgings 
*Com- 
*Ultimate *Tensile pressive Brinell 
Tensile Yield Elongation Yield Hardness 
Strength Strength %i in 2 in. Strength Number 
, “~ oe — ~ a a os — 4 ‘ 7 sg ~ 
Spec. s S pec. 
Alloy Test Min, Test Min. Test Min, Test Test Min. 
AZM Tawc cases 45.6 40.0 29.5 27.1 13.8 6.0 20.0 63.1 50 
A a 44.9 28.5 27.4 17.1 15.0 3.0 20.0 63.1 50 
pA 37.7 tp 31.1 21.0 .0 
* 1,000 psi 





features studied shows the following 
principles: 

1. Minimum edge distance of bolts 
= 0.6d 

2. Depth of stud holes = 2.0 d 

3. Liberal fillets on forgings and 
castings 

4. Close fit and fine thread on most 
threaded applications 

5. Liberal use of inserts for bearing 
surfaces; however, where studs were 
used, they usually lacked inserts. 

The BMW supercharger impeller 


was keyed to the drive shaft by means 
of splines in the magnesium alloy forg- 
ing. When compared to a similar 
American design, the splines on this 
impeller were apparently overstrength. 

A detailed study of the forgings 
showed the following general German 
practices: Draft angles 5-10 deg., fillet 
radii 3 in., corner radii $ in. 

Small rivets were found and by 
spectrographic analysis were deter- 
mined to be similar to 56S aluminum 
alloy in composition. Ball bearings 
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Fig. 14. Example of forging application on 
BMW-801D engine, cam follower guide and 
housing. This large, intricate casting was 
composed of AM6, a creep resistant alloy 
differing from those commonly found in Ger- 
man aircraft. 





Fig. 15. BMW-801D supercharger impeller, 
another example of magnesium forging. Both 
it and part shown in Fig. 14 are subjected fo 
stresses at moderate temperatures, and selec- 
tion of magnesium-cerium-manganese allay 
appears excellent choice. 


were mounted in steel inserts in several 
items.” When pushed out, the force re- 
quired was determined and was found 
to correspond to an intereference of 
0.0015 in./in. of diameter. 

A study of thicknesses showed a 
minimum sand casting thickness of 
5/32 in. and die casting thicknesses 
varying from 0.0947 to 0.1470 in., cor- 
responding to American practice. 
Some lips, however, were found to be 
only 0.076 in. thick. 


Conclusions 


1. Rather extensive use of forgings 
in magnesium alloys was made by the 
Germans and care was given to choice 
of alloy for high temperature appli- 
cations. 

2. Compositions used for magnesium 
did not differ materially from those 
in the United States, although usages 
of the alloys in various conditions do 
differ. For example, the Germans use 
AZG in the as cast condition, where 
the corresponding American alloy, 
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TABLE Vi — Composition Of 


Alloy %Al %Cu %&Y&Fe 
pC. Le Max. 3.3 0.110 0.040 
Min. 2.7 0.042 0.001 

Average 3.0 0.076 0.020 

BE essen = Max. 3.9 0.018 0.010 
Min. 3.0 0.011 0.001 

Average 3.5 0.015 0.005 

ee Max. 6.0 0.190 0.022 
Min. 5.0 0.050 0.007 

Average 5.5 0.120 0.015 

3 ae Max. 9.3 0.170 0.007 
Min. 6.6 0.017 0.001 

Average 8.0 0.093 0.004 

ON s Seuidcat ax. 9.2 0.130 0.038 
Min. 7.0 0.010 0.002 

Average 8.3 0.070 0.020 

AME aii. . «0 Max. 11.5 0.350 0.040 
Min. 8.9 0.070 0.001 

Average 10.2 0.210 0.020 

AS. .cnewe Max. 8.9 0.190 0.022 
Min. 7.6 0.011 0.001 

Average 8.1 0.100 0.021 

1 re Max. yg | 0.079 0.012 
Min. 5.6 0.010 0.003 

Average 6.3 0.045 0.007 

*AM6...... Max. 0.01 0.010 0.005 
Min. 0.01 0.010 0.004 

Average 0.01 0.010 0.004 


Articles From Enemy Equipment 


Corrosion Rate 
%Mn %Ni %Si %Zn meg/sq. cm./day 
0.78 0.009 08 1.35 7.83 
0.25 0.001 0 . 
0.51 0.005 
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* Total rare earths including cerium 6.35% Max., 6.15% Min., 6.25% Average. 








Fig. 16. Another large magnesium forging 
is this BMW engine shock pad and mount 
ring, a large part made of AZM alloy. 





Fig. 17. BMW-801D cooler fan made of 
AZM alloy, a part stressed due to centrifu- 
gal force. 


Dowmetal H, is used in the solution 
heat treated condition, and Elektron 
A9, similar to Dowmetal A or R ap- 
proximately is used for sand castings 
and is usually used in the solution heat 
treated condition. These are the two 
major German sand casting alloys. 
3. No serious corrosion resulted in 
service even though the basic corrosion 


rates of the metals were greater than 
- those of the alloys of the United States, 

4. Design principles in the use of 
magnesium alloys by the enemy are 
similar to those used in the United 
States. 
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Fig. 18. DB-601E forged engine mount, de- 
signed with liberal fillets throughout. It is 
comparable in size to magnesium alloy forg- 
ings made in this country. AZM alloy was 
used for large forging. 





Fig. 19. Forged engine mount attachment 
fitting for DB-601E engine. Like engine 
mount itself, these were of AZM alloy. 
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@ Because much of the general public's 
conception of rocket applications has 
been limited almost entirely to publicity 
about the Nazi’s V-2, the author here 
explains other important “on-the- 
ground” uses—both actual military and 
as a means of conducting research, in 
addition to indicating probable future 
trends of investigation. 


IRTUAL LACK OF RECOIL, en- 
V aiing shouldering of an anti-tank 

weapon, has made the Bazooka 
one of the more important new devices 
introduced by this war. Its ingenious 
hollow-charge head allows its low- 
velocity projectile to achieve the same 
armor penetration as a high velocity 
cannon-fired shell. 

The imitative but larger German 
version, incorporating several slight 
improvements over the initial Ameri- 
can models, spurred the research on 
more powerful projectiles for this 
launcher, and these missiles are now 
being delivered to the fighting fronts. 
Postwar research on anti-tank rockets 
is a prime necessity, the main goals 
being increased penetration and 
greater range with accuracy. The ap- 
pearance of rocket pistols, rifles, and 
light automatic guns firing 20-mm. 
and even larger high explosive rocket 
shells, may be expected. Such weapons 
may contest the present position oc- 
cupied by light arms firing solid bullets. 


Chemical and Incendiary Rockets 


For laying heavy smoke screens, or 
firing grass and tree covered terrain, 
the chemical rocket shell has proven, 
in many respects, far superior to other 
methods. As accuracy is not a prime 
consideration, low velocity shells, hurl- 
ing heavy cannisters of chemicals, can 
quickly blanket an enemy position. If 
gas warfare is ever resorted to, the 
rocket shell will be a major mode of 
spreading deathly asphyxiation. 


Long Range Rocket and Jet Bombs 


The ghastly preview of future wars 
afforded by the introduction of the 
thermal-jet-propelled Nazi V-1 and the 
terrifically fast V-2 rocket bomb should 
be ample warning of the frightful re- 
sults of any further world conflict. 
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Aeronautical Supremacy 
Demands Jet and Rocket Research 


By ROY HEALY, [Jice-President, American Rocket Society 


Concluding this vital series, the author points to the need for con- 
tinued study to develop defensive as well as offensive weapons, 
and points to possible peacetime uses for these "new" forms of 


power. 





The United States must not only strive 
to gain supremacy in this field, but 
must remain constantly aware of the 
status of long-range projectile research 
in other countries. It has been pro- 
posed that an international body be set 
up to control experiments with long- 
range rocket projectiles—certainly an 
admirable contention but one unlikely 
to succeed in this suspicious world. 

The long-rarige rocket attack, un- 
heralded and unseen, may well play a 
major part in future warfare. Used 
both offensively and defensively—as 
has been Nazi practice—such missiles 
could be launched either from ship- 
board or from land bases. 

A combination of the concentrated 
power of the rocket with the more eco- 
nomical operation of the thermal-jet, 


or the athodyd duct, may make inter- 
continental bombing a definite threat 
and conceivably could eventually re- 
place the bombing airplane with its 
highly trained crews and vulnerability 
to defensive weapons. Problems posed 
in the control, by electronic devices 
of the entire flight of a long-range pro- 
jectile are not insurmountable. The 
present random falling of V-2 bombs 
may be superseded by pinpointing of 
targets. 


V-2 Counter Weapons 


The only truly successful counter 
measures taken to date against the 
long-range rocket projectile have been 
bombing of launching sites and facto- 
ries producing the component parts and 
of transportation facilities leading to 
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the firing points. Capture by the Brit- 
ish armies of the launching bases in 
Holland was necessary to entirely 
curb the continuous V-2 bombing of 
London. 

In the initial stages of a future at- 
tack, the former measures will be 
neither satisfactory nor feasible. How, 
then, to down the long-range rocket 
bomb? It appears doubtful if cannon 
fired anti-aircraft, even radar directed, 
will be capable of conversion into a 
successful defense. Ray beam weapons 
—no more fantastic than a 10-ton 
rocket plunging down from the upper 
reaches of the stratosphere—offer 
some possibilities; but results so far 
attained have been scanty. 

Of more immediate promise are 
super-fast “hunter” rockets, attracted 
to their target by electronic devices 
and capable of intercepting the long- 
range rocket bomb at high altitudes. 
Designed for comparatively short 
ranges of flight and utilizing the step- 
rocket principle—casting off fuel sec- 
tions as their contents are exhausted 
and becoming smaller as it accelerates 
—the hunter rocket could reach speeds 
of over 6,000 fps. 

Within the realm of possibility are 
aerostatic launching platforms, drifting 
slowly above the more important de- 


fense zones at altitudes of 10 to 15 mi., 
each carrying one or more hunter 
rockets ready for launching at any 
object caught in the long-range radar 
beams. By thus eliminating the need 
for a climb through the dense layers of 
the atmosphere, these platforms would 
allow tremendous velocities to be at- 
tained by the “hunter” rockets. 


Liquid-Fuel Rocket Motors 


Great advances have been made in 
the past few years in the development 
of liquid-fuel rocket motors, both in 
this country and abroad. Use of im- 
proved materials and propellants has 
enabled the realization of rocket units 
whose thrusts are measured in tons. 
Successful use of a rocket motor de- 
veloping an estimated thrust of 50,000 
lb. for a period of over one minute en- 
abled the Nazis to spring one of the 
maior surprises of the war in their 
V-2. Introduction of this weapon, and 
more lately the rocket powered Me-163 
interceptor airplane, reveals the Ger- 
man lead in this field. Large scale 
research in this country got off to a 
late start, but it is now rapidly gaining 
ground. Jet assisted takeoff, predicted 
in these pages two and one-half years 
ago (see “Rocket Power for Assisted 
Takeoff,” Jan. 1943) has since been 


put into combat use by the Navy, both 
for.carrier takeoffs and for emergency 
takeoffs of flying boats after sea land. 


ings. 
However, despite the improvement; 
thus far achieved with liquid-fue| 


rocket motors, the terrific fuel con. 
sumption rate per power output has 
not been reduced below the best figures 
of 1 lb./sec. of propellant consumption 
per 200 lb./sec. thrust obtained by ex. 
perimenters several years ago. 

The natural efficiency of larger com- 
bustion chambers has helped some. 
what, but the liquid rocket is still 
voracious in its fuel needs. This is 
somewhat balanced by its amazingly 
light weight, which can easily be kept 
below 25 lb. per 1,000 Ib. thrust. 

Somewhat surprising to rocket ex- 
perimenters of prewar days was the 
disclosure that the majority of takeoff 
units being used were utilizing a solid 
fuel charge. Because of the simplicity, 
ease of transport and handling, lack 
of plumbing, valving, pressure feed and 
evaporation losses, the solid-fuel mo- 
tor, with its fuel formed inside the 
combustion chamber, has gained the 
ascendancy for assisted takeoff and for 
other utilizations where a short dura- 
tion burst of power is desired. 

The “dry” fuels of today are a far 








AVIATION, August, 1945 





> «+ we 6p be Rh ee OUD CUO 


eo aS a 


, both 
gency 
land. 


Ments 
d-fuel 

con- 
t has 
gures 
iption 
Y ex- 


com- 
sOme- 
still 
lis is 
ingly 
kept 


: eX- 
; the 
Keoft 
solid 
city, 
lack 








cry, indeed, from the old black gun- 
powder charges with which designers 
of liquid-fuel rocket motors  con- 
trasted their unit’s power. Many solid 
fuels used today are close behind the 
liquid fuels in their thermal content. 
Improved combustion control now en- 
ables almost constant thrust outputs to 
be obtained from large solid-fuel mo- 
tors for periods approaching those ob- 
tainable with liquid-fuel units. 


Thermal Jet Power Research 


The obvious commercial value of 
thermal-jet power has already led not 
only the manufacturers of aircraft en- 
gines, but other large industrial organ- 
jzations such as General Electric and 
Westinghouse to initiate development 
programs on this type power plant. Al- 
though the gas-turbine-propeller com- 
bination now has the advantage of 
more economical operation, the purely 
thermal-jet engine, with improved 
compressors and turbines allowing the 
use of higher grade fuels and higher 
combustion chamber pressures, will 
make the jet as economical as today’s 
reciprocating engines when considera- 
tion is taken of the three factors of 
time, distance, and weight transported. 

The thermal-jet motor offers many 
advantages to the aircraft designer, as 
was strikingly illustrated in the devel- 
opment of the Lockheed P-80 Shooting 
Star, where the first model was de- 
signed, fabricated, and flown in a pe- 
riod of 143 days (p. 149 July). Elim- 
ination of the need for propeller clear- 
ances enable aircraft to be built closer 
to the ground, simplifying landing gear 
design, enabling servicing and mainte- 
nance to be more quickly accomplished, 
and facilitating loading of passengers 
and cargo into the aircraft. While 
replacing the ever-present hazard of 
whirling propeller blades, the jet en- 
gine introduces its own source of dan- 
ger—the high-velocity heated jet. 

The comparative simplicity of jet 
engine design will cut maintenance 
costs; and elimination of the complex 
ignition system, the constant-speed 
propeller, most of the lubrication sys- 
tem, and many of the present engine 
instruments, will reduce initial and 
running costs. Higher cruising speeds, 
permissible with the greater power of 
the jet engine, and the cleaner airplane 
which can be built around this power 
plant, will result in ultimate reduction 
of air travel costs. 

Other thermal-jet devices, developed 
along the line of the intermittent firing 
V-l motor and the athodyd—which 
obtains its internal compression before 
ignition from the dynamic ram pres- 
sure of high speed flight—will be vig- 
orously investigated not only for mili- 
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tary utilizations but for possible use in 
highspeed, beam controlled aircraft 
carrying high priority mail, urgently 
needed air cargo and other commodi- 
ties which, since the days of the pony 
express, have alWays moved at the 
fastest possible speed. The liquid-fuel 





rocket motor may be developed as a 
competing method of powering special 
high speed aircraft. 

With increased emphasis on long 
range weather forecasting, a more 
efficient method of gathering data from 
the higher levels of the atmosphere will 
be demanded. The aerological sound- 
ing rocket, much mentioned goal of 
rocket experimenters during the past 
decade, is today a commercial practic- 
ability and may eventually replace the 
present radiosonde balloon. Although 
liquid fuels were previously accepted 
as the logical choice for the aerological 
rocket, recent developments indicate 
that solid fuel charges may compete 
even in this field. 


Hyper-Atmospheric Research 


With the alcohol-liquid oxygen pow- 
ered V-2 reaching an altitude of 55-60 
mi. there is small reason to doubt the 
inevitability of rocket®exploration of 
the upper atmosphere at heights of 100 
mi. and more. In fact, rumors have it 
that the Nazis reached an apex of 150 
mi. with an experimental model 
launched straight upward. A projec- 
tile of similar design, with controlled 
acceleration for physiological reasons, 
and equipped with fast recording in- 
struméfits, could carry observers into 
regions as yet untouched by man. Hy- 
per-atmospheric study of the cosmic 
rays and other phenomena of interest 
to the scientific world could be con- 
ducted under conditions far superior to 
those existing at a height of 13.7 mi., 
the present record ascent which was 
made by Capts. Anderson and Stevens 
in Nov. 1935. This flight, made under 
the joint auspices of the Army Air 
Corps and the National Geographic 
Society, portends similar civilian-mili- 
tary sponsorship of scientific research 
in postwar years. 
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PRACTICE HIGHLIGHTS 








Pressurized Cabin 
Sealed With Rubber 


© By means of flow gun, application 
of Buna-N to seams and joints of 
pressurized cabins has been perfected 
by Chrysler Corp. in building B-29 
iuselage sections. Use of pressure 
gun enables work to be done more 
effectively and five times faster than 
by hand application. Sealed by this 
method, leaking of rivets has been 
completely eliminated, reports Minne- 
apolis Mining & Mfg. Co., originator 
of method. 








Bulkhead Reworking Expedited 
By Use of Forming Machine 


e Troublesome distortion and elonga- 
tion of. work while reworking offsize 
bulkheads inspired design of this 
special machine by Curtiss-Wright’s 
Kenmore Div. Consisting of a steel 


table with scales at edges for measur- 


ing alignment, this forming machine 
is equipped with gear-operated clamps 
which move in unison, reshaping bulk- 
head to correct contour without per- 
mitting distortion so frequently found 
when old hand methods were used. 
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Acromatic eyepiece ; 
adjustable to indiv Boro scope 
jdual eye sight tube unit 


Machinists Now Check Bores 
With Periscope Device 


@ Inspection of deep or small bores 
has been developed to an exact system 
by use of Borescope, which illuminates 
and enlarges interior surface, while 
projecting view of same in eyepiece 
convenient to inspector. Scale on out- 
side of scope permits close measure- 
ment of position of any defect which 
may be detected. Sketches show two 
types of device, while photo gives 
view of interior work as seen in eye- 
piece. 
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Roll-Over Waste Container 
Eliminates Heavy Lifting 


® To eliminate use of extra manpower 
and to expedite handling of plant 
refuse, Floyd Bliven of General Elec- 
tric’s Erie division, built this rolling 
attachment for waste cans. Carried 
by tractor with forked lifting device, 
drum is dumped by being rolled after 
tractor lowers it to ground. Low C.G. 
automatically keeps drum upright, 
even when filled. 
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INCIPLE 


W/ ORLD’S largest and oldest assure the faster machining, better RECONVERSION RUSTPROOFING 


THE GOVERNING PR 








exclusive manufacturer of finish and longer tool life essential 5 Points to Remember 
precision governing equipment for for mass production of precision 1. Upon termination of war contracts 
prime movers, the 75-year-old Wood- _ parts. Government-owned production 
ward Governor Company of Rock- Texaco cutting fluids cool and nenpment net be reaper 


promptly, in accordance with offi- 
cial instructions. 


Ordnance Specification P.S. 300-4 


ford, Ill., has gained worldwidefame _ lubricate the tools, carry away heat 
for its development and constant and prevent chip welding — thus 2 


improvement of hydraulic turbine _ prolonging tool life, assuring greater contains official instructions for the 
governors. They were also the first output. — renting: AF seth equi 
company to produce satisfactory The services of a Texaco Engineer is 
f Di l ° d calle - , 1 These instructions require that only 
governors for Diesel engines an specializing in cutting coolants are rystponiinn enttiatiie ansotied 
variable-pitch airplane propellers. available through more than 2300 Government specifications be used. 
Like so many metal working Texaco distributing plants in the 48 4 Texaco rustproofing products meet 
plants throughout the nation where _ States. Get in touch with the nearest ee oe 
ee ° e e . ° e ip- 
precision is the governing principle, one, or write: pan iat on: nae esa 
Woodward has for many years used The Texas Company, 135 East 5. 


For full information, see your Texaco 
representative or write to us. 


Texaco Cutting and Soluble Oils to 42nd Street, New York 17, N. Y. 


TEXACO sasemtssaets.an? 


TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON EVERY SUNDAY NIGHT—CBS 
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CCUMULATION OF SLUDGE in an 
A engine greatly increases wear, 
clogs the oil cooling system, 
and upsets the over-all heat balance. 
Complete sludge removal, performed 
with sufficient frequency to prevent 
harmful accumulations, has enabled the 
engine overhaul period to be extended 
to as much as twice the normal num- 
ber of flight hours. 

Designed both to filter the oil and to 
purify it chemically, the Briggs Clari- 
fier operates as a portable auxiliary 
(Fig. 1). It is attached to the Y-drain 
of the engine every 25 hr. By means 
of heated oil, forced through all parts 
of the engine and oil cooling system, 
all sludge and other foreign materials 
are completely removed and then fil- 
tered out, while chemical impurities 
are adsorbed by the filter elements. 
Oil returned to the engine is, for lu- 
brication purposes, equal to new. 

Clarifier consists of a steam boiler, 
for heating both the oil and filter; 
pump for oil circulation, with its 


Overhaul the Oil 
Instead of the Engine 


How lube-oil clarifier adds great number of flight hours to life of 
engines, doubling length of overhaul periods through — 
removal of sludge and other impurities. 





gasoline engine; and clarifier, (Fig. 
2), which is a pressure-tight drum 
containing 25 cylinders of fullers’ earth 
covered with cellulose (Fig. 3). 
Principle on which clarifier operates 
combines both absorption of solid mat- 
ter by cellulose and adsorption of chem- 
ical impurities and dissolved sludge by 
the fullers’ earth cylinders forming 


the main lube-oil clarifying elements. 

In use, two circuits (Fig. 4) are em- 
ployed—first, the oil tank (Fig. 5), 
then the engine itself. When both cir- 
cuits have been operated for the speci- 
fied time (usually about 20 min. for a 
radial engine), both the oil in the tank 
and that in the engine are very close 
to new oil specification, while all parts 





Fuel tank is at extreme left. 





Fig. 1. Briggs Clarifier, built as trailer with adjustable 
front wheel for leveling. At right is drum containing 
cleaning unit, surrounded by jacket which acts as flue 
for boiler, contained in left hand section. This part also 
houses pump and engine with valves and other controls. 
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Fig. 2. Clarifier unit has (a) heavy welded steel casing 
tested to greater than working pressure, (b) detach- 
able cover, (c) cover gaskets, and (d) relief valve 
which draws off air or gas and maintains pressure 
differential of 18-20 psi. across cartridge. Baffle plate 
(e) in front of oil inlet distributes oil evenly among 
filter cartridges. Sump (f) is for collection of heavy 

_ sludge deposited before oil passes through cartridge. 
Cartridge refill assembly (g) is readily removable 
by taking out one fop bolt. 





Fig. 3. Top of Clarifier drum shows fullers’ 
earth cartridges in place, with steam- 
circulating pipes between. Lugs af side are 
for securing cover. 





of the engine, cooler, tank, prop goy- 
ernor, etc., have been thoroughly 
cleansed. = 

Results, as reported by AAF, dis. 
close that R-2800 engines which for- 
merly required overhaul every 400 hr. 
now have had this period extended to 
900 hr. Several cases have been re- 
corded where engines went for 1,30 
hr, remaining in good condition, and 
apparently good for several hundred 
hours more. On disassembly, there 
was found only the norma! amount of 
sludge which would be present after 
50 hr. of running. 

Impeller plates, which usually give 
considerable trouble from sludge, were 
found to be free, there being no trace 
of any contaminant. The report cred- 
ited this condition with the unusual 
freedom from trouble experienced with 
this part in the engines. 

Cost of operation, based on oil clari- 
fication every 25 flight-hours and with 
labor and supervision at $1 per hour, 
would be about as follows for one en- 
gine: 


Clarification (36 operations, 20 


RS cs eek eh atone: + $12 
Replacements of filter units at $3 

DORs 6 wd ix vube aba eeewnes » 36 
Cost for 900 flight-hr........... $48 


These figures show that the cost of 
more than doubling the time between 
engine changes works out to a matter 
of a few cents per flight-hour—an ad- 
vantage of considerable importance to 
both the operating and engineering de- 
partments of any organization engaged 
in air transport. 

Fullers’ earth, of which the filter 
elements are made, possesses the prop- 
erty of adsorption, which enables it 
to remove from the oil and retain dis- 
solved impurities. This characteristic 
provides a much greater purifying ef- 
fect than does a means which merely 
removes solid impurities mechanically, 
such as a strainer. 

Because of this adsorption, it is not 
practicable to clean out the filter units, 
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OIL 
TANK 





Fig. 4. Circuits used in clarifying lube 
oil on radial engine. Clean hot oil 
is first pumped into tank and returned 
at Y drain, later enters at Y-drain and 
returns through cooler and tank, follow- 
ing normal lubrication circuit, except 
for by-passing pipe from tank bottom. 
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which must be replaced after an aver- 
age of 50 hr. use. This replacement 
costs about $3 per hour of use (three 
engine oil clarifications). Because no 
oil change is necessary, a saving is 
realized which has been found to ex- 
ceed in value the price of the refills. 

In the air transportation field, advan- 
tages of this equipment—as demon- 
strated by AAF results—should result 
in great economies in maintenance. 
Though the ultimate possibilities in 
aviation have not yet been gaged, it is 
of interest to note what has been done 
in the marine field, where reliability 
and economy are of as much impor- 
tance as they are in aviation. 

In a specific marine engine having 
cylinders with 16 in. bore, checked 
over an operating period totaling 10,- 
540 hr. in 3 yr., bearing and piston ring 
renewal costs were reduced to $48, as 
compared to $2,658 in the previous 
three years when the clarifier was not 
in use. Due to improved engine effi- 
ciency, fuel savings were $4,400 for 
same period, while cylinder wear was 
reduced to .0008 in. per 1,000 operating 
hours as compared to .004 for the same 
length of time before using the clarifier. 
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Fig. 5. Demonstrated here is simplicity of connections to radial engine. Tank cleaning 
circuit is illustrated, with top connection already made and lower being attached by 


mechanic. Cowling is not disturbed. 
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Inspection and Servicing 
Of Aeromatic Propeller 


PART Il 


Testing, static balancing, and replacement of blades are detailed 
in this concluding installment treating maintenance of this efficient 


automatic airscrew. 





peller it is necessary first to mount 
the hub on the propeller bench. 
After stop bolts and shims have been 
inserted, install four stop bolts with 
their shims, being careful that they are 
returned to their original holes. Marks 
1H, 2H, 1L, and 2L indicate correct 
positions. All bolts should be lockwired 
in pairs. 
Before filling hub with oil, install 


r: ASSEMBLING the Aeromatic pro- 


oil filler plug and place propeller on . 


balancing mandrel. Balance on knife 
edges in vertical, horizontal, and 45- 
deg. positions. Keep propeller in low 
pitch position during balancing. 

If propeller is found to be out of 
balance horizontally, small amounts of 
washers may be added or removed 
from balance weight band assembly on 
hub barrels. 

In extreme cases where sufficient 
weight cannot be handled by means of 
washers, the heavy blade may be re- 
moved and a small amount of lead 
wool removed from the hollow portion 


of the blade shank to obtain balance. 
Vertical out of balance is corrected 
by shifting both balance weight bands 
in the same direction around the hub 
barrel. This will not affect the hori- 
zontal balance already obtained. 
After the propeller has been bal- 
anced in all positions, the hub is filled 
with oil and the plug secured in place. 
High and low pitch stop readings 
should be checked with protractor and 
the corrections, if any, made by alter- 
ing the amount of shims beneath the 
bolt heads. Low pitch should be within 
0.1 deg. and high pitch within 0.5 deg. 
When changing shims, there should be 
assurance that blade rests against stop 
bolt before measuring either pitch. 
After above checks, set propeller 
with filler hole upright and attach oil 
gun and gage. Fill hub with oil and 
then pump up to 5 psi. Examine hub 
for leakage and watch pressure to see 
that it does not drop. 


Relieve oil pressure, remove gage, 
and take out oil until level is just up 
to hole when propeller is on assembly 
table with front cone up. Replace and 
safety-wire filler plug. 

When installing new blades, remove 
counterweight lockscrew and disassem- 
ble. Screw new blades into flange to 
give same radius as before. Adjust ac- 
cording to markings stenciled on blades, 
Screw special drill bushing 2625 into 
counterweight hole. Place shank of No, 
3 drill through bushing hole and into 
flange. Tighten counterweight bolt nut 
using 55 ft.-lb. torque. Fasten with 
cotter pin. Remove drill shank and 
drill blade shank with same drill to 








SYNCHRONIZER HOLE 
RADIAL BEARING 











Fig. 19. Radial ball bearing is placed in end 
of flange for blade No. 1. Remove com- 
pression tool and retainer from flange. In- 
sert flange with bearing into hub with gear 
teeth next synchronizer hole. Place oil seal 
ring in groove between outer bearing race 
and blade bore, using grease to hold it in 
place. Then place retainer (with its pack- 
ing rings) on flange, with grooved side of 
packing outward. 


























Fig. 17. Place thrust bearing over flange 
with large-radius, inside corner next flange 
shoulder. Place two packings in recess of 
retainer with grooved sides outwards, and 
shim between packings. Place retainer and 
packing on thrust bearing and apply packing 
compression test tool (No. 10, Fig. 26) on 
top. Clearance between retainer plate and 


bearing should be between 0.070 and 0.015° 


in. If less, use more shims between packings. 
I# retainer will hold only one packing, all 
shims must be added before packing is set 
in place. 


158 







ZA PRELOAD 
} SCREW 


LOCKING PLUG 
PRE:OAD SLEEVE 














Fig. 18. Preload parts, which take play out 
of assembly, are first installed. Initially, 
preload screw is turned as far as possible into 
bearing stub for No. 1 blade, then pipe plug 
is screwed loosely into center of preload 
screw, and preload sleeve is slipped over 
stub. Pipe plug is for locking preload screw 
by expansion after adjustment of sleeve 
carrying radial ball bearing. 





SYNCHRONIZER 
ASSEMBLY 














Fig. 20. Attach assembly fork (Tool No. 5, 
Fig. 26) to flange No. 1. Hold synchronizing 
gear in place and mesh with teeth on flange. 
Insert and fasten synchronizer shaft and its 
parts, then secure them in place, making sure 
that correct shims have been used. Blade No. 
2 is correctly meshed by holding both blades 
against high pitch stop bolts. 
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depth of # in. Remove drill bushing, 
install lockscrew, and safety-wire it. 
Drain oil from propeller and balance. 
Small changes may be made with wash- 
ers, as already noted. 

Refill propeller with oil, then test 
on engine. Engine rpm. on ground, at 
full throttle, should be as specified. 




















Fig. 21. Place packing assembly tool No. 9 
over flange. Insert retainer snap ring in hub 
bore and adjust thumb screws of assembly 
tool until packing retainer rests firmly against 
bearing. Use snap ring assembly tool No. 
9 to contract ring and fit it into hub groove. 
Insert preloading tool No. 8 through hole in 
flange and turn to left until all flange play 
is removed. Tighten further to preload 
bearing slightly. Then hold in that posi- 
tion, while tightening plug which locks pre- 
load screw. Check locking action by trying 
to turn preload screw inward. If not tight, 
preload again and relock, testing as before. 
Measure backlash of gears with protractor. 
This should not be more than 1 deg. 


Otherwise low pitch stop bolts should 
be adjusted. 

After low pitch has been pronounced 
satisfactory, engine should be checked 




















Fig. 22. Coat flange seal ring with grease 
and place in inner end of flange bore, stretch- 
ing it slightly, if necessary, to make it stay 
in place. Place flange seal plate against 
ring and attach tool No. 12, compressing 
seal ring sufficiently to clear snap ring groove. 
Insert snap ring with both prongs on leading 
side of flange, reaching in to snap it in place. 
Repeat operation in flange No. 2. 














Fig. 24. If balance weight assemblies have 
been removed, replace and tighten with 
55 ft-lb. torque. After assembling both 
flanges, screw blades into flanges, using blade 
wrench No. 1. Never screw blades into 
flanges without first using anfi-seize or a 
mixture of 70% white lead and 30%, engine 
oil. Before blades are clamped into position, 
use assembly fork to lock flange in center 
position. Phase angle is measured in same 
manner as before disassembly. 


in flight at full throttle, and specified 
rpm. Slight changes in rpm. may be 
obtained by adding to or removing thin 
disks under nut on crankshaft end of 
bolt. Removal of disk 24 in. dia. x x 
in. thick, will add about 50 rpm., while 
adding same weight will reduce rpm. 
by same amount. 














Fig. 23. Lubricate counterweight bolt threads 
with anti-seize. Place counterweight suffi- 
ciently far back on flange to permit snap 
ring fo be installed, then move counterweight 
over snap ring. Threaded end of weight bolt 
should be toward hub with largest weight 
next arm. Insert lubricated clamp bolt in 
arm and turn nut on loosely. 

















Fig. 25. To check tracking of blades they are 
supported by blocks to prevent turning, and 
greatest dia. is brought against a square on 
bench center line. Square is then moved to 
opposite blade end and is placed in bench 
center line to check alignment of blade 
center which should be within 1/16 in. 





Fig. 26. Here are special tools for serv- 
icing Aeromatic propellers: (1) is blade 
wrench, (2) block for holding blades in 
steady position, (3) counterweight 
spreader, (4) oil gun and detachable 
pressure gage, (5) assembly fork for fix- 
ing position of flanges for angular meas- 
urements, (6) protractor for measuring 
blade and counterweight angles, (7) pack- 
ing assembly tool for holding packing in 
place, (8) preloading tool for simulta- 
neously handling preload screw and pipe 
plug which locks it, (9) retainer snap 
ring assembly fool for compressing snap 
rings (10) packing compression test tool 
for determining flange packing clearance, 
(11) protractor adapter for use with pro- 
tractor in measuring angles of curved 
blade surfaces, and (12) flange seal ring 
assembly tool used for compressing seal 
rings while assembling snap rings. (Aero 
Manuscripts photo) 
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Planning the Postwar 


Overhaul Shop 


| By E. F. LINDSLEY 


plants. 


Demonstrating that modern industrial principles may be adopted in 
determining position, size, and equipment of the engine overhaul 
shop—with examples of currently successful medium and small 





fundamental importance to anyone 

operating or contemplating the 
operation of an overhaul business. The 
keynote, as mentioned previously, is 
this: Decide upon the shop’s market 
scope or yearly overhaul quota, then 
select an overhaul process suited to 
that operating volume, and _ finally 
match the facilities to both the process 
and the volume. 

In the case of an airplane repair sta- 
tion, difficulties of transporting a fully 
assembled plane make an airport loca- 
tion mandatory. An engine shop, how- 
ever, need not be overly concerned with 
transportation, since it is relatively 


G iu: LOCATION AND LAYOUT are of 


Main Hangar 





Fig. 1. Typical small airline shop, showing flow of engine 
parts and accessories with compact yet segregated depart- 


easy to swing an engine from an air- 
plane into a truck. 

A number of advantages will accrue 
to the operator who removes his en- 
gine overhaul from its traditional air- 
port location. Factory overhaul shops 
have long since done this, because they 
commonly take in jobs that demand 
original factory equipment or engin- 
eering service. 

While it is plain that such factors 
have little weight in the location of an 
overhaul station, other reasons make 
a factory or industrial loft location 
worth consideration: Accessibility to 
rail and truck terminals; easily tapped 
power, water, and sewage facilities; 


ful planning. 
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lowered rentals and taxes; and better 
fire protection and lowered insurance 
rates. 

The convenience and comfort of the 
shop workers deserve some attention. 
Huge doors let in dust and wind. Large 
structures are expensive to heat and 
difficult to insulate. Employees are 
chilled in winter and baked in summer. 
Lighting conditions are usually bad, 
with a central area out of the range of 
direct natural lighting. Moreover, air- 
ports are commonly inaccessible. Em- 
ployees must commute or drive to 
work, and they hold this to be a con- 
sideration when wage rates are fixed. 

Finally, the semi-industrial appear- 
ances associated with engine overhaul 
are scarcely conducive to the “country 
club” atmosphere that seems desirable 
in an airport. 

All in all, a low-rental factory-type 
structure in an industrial area offers 
excellent opportunities to the operator 
who is clever enough to utilize the ad- 
vantages and minimize the disadvan- 
tages encountered. 

Disadvantages of an in-town location 
may be classified as sales, storage, and 
noise problems. An operator who 
shunned the airport completely would 
soon lose contact with his-customers. 
An office and line service facility at 
the field would help maintain overhaul 
sales and keep the company’s name be- 
fore the eyes of itinerant flyers. 


mental layout. ost motion is reduced to a minimum by care- 
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It would probably be quite easy to 
find a location where engine test noise 
would be no greater than other indus- 
trial noises in that area; in some locali- 
ties, however, a baffled test-cell ar- 
rangement would be required to pre- 
vent residents from petitioning to get 
the repair station out of their area. 

But if the operator intends to draw 
his business from local sources, or from 
airplanes flown into the field, or if air- 
plane repair is engaged in, provision 
must be made to store the planes while 
the work is being done, which would 
mean the rental or ownership of airport 
hangar facilities. 

Here there is room for clever busi- 
ness management. Eventually, some 
operator is going to provide a fast- 
moving parts exchange service. A cus- 
tomer will not have to lay up his plane 
while the shop makes repairs. Instead, 
the customer will bring in his plane, 
ask for an exchange engine installation, 
or for that matter, a new wing panel, 
tail surface, or landing gear unit, and 
within a few hours fly away. Damaged 
or worn units will be repaired and 
stocked for the next customer. Prices 
will be fairly high, to take care of the 
money tied up in parts inventories, but 
the customer will not suffer the delays 
now common to private aircraft serv- 
ice. 

It should not take a pair of skilful 
mechanics more than two hours to 
change the average light engine instal- 
lation. Few repairs, except for a major 
rebuilding, should require over a day 
or two in the hangar. By working out 
such a plan, the operator might avail 
himself of a fairly large factory build- 
ing, away from the airport. 

While a small but carefully selected 
crew, handling both parts exchange 
and line service, acts as the “meet the 
public” section of the organization, the 
main engine and airplane repair sta- 
tions would function under ideal work- 
ing conditions in the factory. Personnel 
could go about the task of overhauling 
exchange units without constant in- 
terruptions for minor line service. 

This last condition can be a very 
expensive item for a small shop. Large 
and profitable jobs are too frequently 
delayed while a mechanic attends to a 
small profit, or even a “no charge” 
task for an itinerant customer. This 
idea might be carried to a logical con- 
clusion wherein the operator estab- 
lished himself on a retail basis to local 
customers, and also served as a jobber 
of exchange parts for other repair fa- 
cilities scattered over a wide area. His 
central repair station could utilize ma- 
chinery and obtain economies impos- 
sible for any one of the series of small 
airport shops making up the inde- 
pendent retail outlets. 

When the overhaul operator has 
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made the decision as to the location of 
his business, he must apply his talents 
to the layout. There are two schools of 
thought on this subject. One group in- 
sists that the most logical plan consists 
of detailing of the overhaul process 
down to the last machine and stock bin, 
and then either building or renting a 
structure that fits this process exactly. 
The other school holds with the idea 
of plotting a general layout of the over- 
haul process, and then adapting that 
plan to the best available structure. 
The first plan offers the very finest 
shop when completed, but it also re- 
quires no lack of capital. If a building 
is constructed to satisfy a pre-planned 
overhaul process in all minor details, 
it goes without saying that a great 
amount of forethought must go into 
the planning. Minor slips in the origi- 





nal plan may bring about an inflexible 
structure with unanticipated and hard- 
to-remedy flaws. In addition, it is often 
quite difficult to remodel the structure 
to fit changes in procedure. 

With some industries, processes are 
fairly well frozen, and a carefully 
planned functional structure will serve 
faithfully until it has paid for itself. In 
aviation, however, change seems to be 
the custom, and the most intelligently 
designed structure may become obso- 
lete in a few years. Again, considera- 
tion should be given to the possibilities 
of selling the building at a future date. 
Buildings constructed to match a 
highly specialized process are fre- 


. quently very hard to sell. 


The secoad plan, which fits a gen- 
eral functional pattern into a fairly 
(Turn to page 256) 
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Fig. 2. Small aircraft and engine overhaul 3 
shop employing two men, each of whom is ae 
capable of handling any work which may be a 
on hand, thereby making flow of materials of oa 
secondary importance. Magnaflux is at (a), -- 
grinder at (b), and lathe at (c), while (d) a ae 
is drill press and lapping rig, and (e) is 4 cat 
spray washing booth. 
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Adjustable Template 
Saves Both Cloth and Time 














@ Using standard 3-ft. rulers clamped 
to crossbar, with flexible batten at- 
tached to give correct curve Pan 
American now saves minimum of 3 
hr. per curtain in measuring curtain 
cloth in cabin of Boeing 314’s. Device 
is invention of Max C. Stein. 
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Hot Bath Removes 
Prop Tipping 


®@ To remove rubber tipping from pro- 
peller blades, UAL uses vertical, tubu- 
lar tank, buried 4 ft. in ground. Filled 
with water and heated by steam intro- 
duced at bottom, tank enables rubber 
strips to be removed after 5 min. soak- 
ing. Outside of tank is asbestos-cov- 
ered above floor level, and special grip 
is provided for handling blades while in 
hot water. 
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Wire in position 
for pulling 
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Cable Handler 
Grips Automatically 


© To tighten cables and small wire 
without danger to hands, G-E me- 
chanic made this grip by placing a 
small, eccentric, knurled wheel on end 
of worn-out screwdriver shank. Knurl- 
ing not only gives non-slipping quali- 
ties but enables wire to be released by 
finger motion. 
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This Adjustable Elevator 
Loads Freight Quickly 


e To accommodate different heights of 
loading doors in airliners, C & S main- 
tenance shops built this adjustable self- 
acting package elevator. Frame is of 
welded steel tubing, with elevator 
hinged at lower end and supported near 
top by swinging tube brace provided 
with pulleys which bear against eleva- 
tor lower frame. Crank used for rais- 
ing elevator runs along side of frame. 


Wheels at lower end swivel to per- 
mit aligning with plane. Machine is 
locked firmly in place when operating 
by means of hinged shoes to left of 
wheels. Hand crank for raising is at 
left of guard rail. Reversible motor 
and gearbox are under lower end of 
elevator with reversing switch abg.. 
close to operator’s hand. This % fact 
will handle baggage or fre’ 
as two men can load it 
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Detail of elevator raising mechan- 
ism. Vertical tubular frame is hinged 
at base and is moved back and forth 
under elevator by long screw attached 
to hinged center of crossbar. Chain- 
operating nut on raising screw is 
driven by jointed shaft (bottom cen- 
ter) which runs down to righthand 
side of operator. 
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RVIATION’S MAINTENANCE NOTEBOOK 








Painted Stop-Marks 
Curb Landing Strut Damage 


e Breakage of nose wheel stops and scissors through 
turning too sharply was cured by Venton Ferrell at 
Martin Airport by painting bright red marks which line 
up 5 deg. before danger point in turning. Marks are 
easily visible to tractor operator when towing plane. 
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Air-Cylinder Equipped Wash Tank 
Prevents Accidents and Saves Time 


© By equipping parts wash tank with vertical air cylin- 
der, which simultaneously raises trays and opens heavy 
cover, UAL’s Cheyenne base saved considerable time 
over former method of removing parts from the washer. 
Heavy band iron behind cylinder both opens cover and 
holds it in position, while parts are removed, avoiding 
danger of injury through falling cover. 
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Pole Shoe Expander 
Prevents Damage 


© To avoid damage to pole shoes, which occurred when 
screwdriver was used to force them in place when 
assembling starter motors, Sgts. J. W. Turner and L. 
M. Holmes of USA ASC (England) devised this 
expander which forces shoes into position without 
scratches or damage. Semi-circular halves are forced 
apart, against pole shoes, by wedge-shaped center pieces, 
drawn together by right- and left-hand screw thread on 
handle. Resulting time saved was seven days in eight. 
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CHV OPERATIONS 








OTTO AVIATION 


Flyer's-eye view of Otto Aviation's Lake 
Susquehanna base shows placement of 
hangars, parking space for planes, and 
portion of landing field. At left is main 
hangar which also houses office and 
ground school, while at right maintenance 
hangar can be seen. Note tennis.court at 
upper left. 
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PREVIEWS N. J. BASE 


Lake Susquehanna Airport, opened as fixed base operator's new 
headquarters, houses school and overhaul and maintenance shop, 
also serves as terminal for subsidiary airline. Shop features lineup 
of practical facilities for reconditioning craft. 





miles northeast of the Delaware 

Water Gap, Lake Susquehanna 
Airport, new operations base of Otto 
Aviation, Inc., was recently opened in 
an inaugural which afforded what may 
be a preview of the healthy business 
potentials awaiting fixed base operat- 
Ors in postwar aviation. 

Started almost from scratch a year 
ago, the airport has been completely 
rebuilt into a model base housing a 
ground and flight school and an over- 
haul and service shop. The port also 
serves as a terminal point for the com- 


Son: AT Biarirstown, N. J., twelve 
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pany’s newly inaugurated passenger 
route between North New Jersey, the 
New York City metropolitan area, and 
Atlantic City. 

Although present facilities are stated 
to be complete enough to handle cur- 
rent business, further expansion ‘is 
planned when more materials and 
equipment become available. 

Susquehanna Airport has a main 
hangar (in which the operations office 
and ground school are located), a serv- 
ice hangar containing the shops, and a 
landing area more than 2,000 ft. long, 
with about that same length in addi- 


Shop layout at new base shows: (a) Drill 
press, (b) table saw, (c) lathe, (d) 
welding equipment, (e) air compressor, 
(#) portable parts washer, (g) portable 
parts rack, (h) vise, (i) tool grinder and 
wire brush, (j) arbor press, (k) Magna- 
flux inspector, (1) Magnaflux washer, and 
(m) battery charger. 


tional clear space beyond the field’s 
boundaries, free of trees or other major 
obstructions. And within very short 
walking distance of the airport there 
is a resort-hotel with all types of recre- 
ational facilities available (latter was 
described on page 190 May 1944 
AVIATION ). 

A fleet of Aeroncas and Piper Cubs 
are used for student instruction and 
also by licensed pilots who wish to 
keep up their flying time. The Aeron- 
cas, which were formerly surplus AAF 
0-58B’s, were reconditioned at the base 
by Otto Aviation and are now almost 
identical to the Aeronca TAC model. 
In addition there is a Waco UPF-7 for 

(Turn to page 245) 
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DUST CROPS 


ECAUSE, UNIQUELY, it is a major 
B agricultural implement which 

never physically touches the field 
on which it is working, yet alone can 
handle broad areas in jig time, the 
dusting airplane affords notable ad. 
vantages over former restricted-con. 
tact methods of performing many 


AND REAP PROFITS VF sosing tris, 








weed control and seeding to insect pest 
killing, utilization of the airplane has 
not only brought down the cost of 
farming but has in many instances per- 
mitted the raising of paying groups in 
a volume which would otherwise have 
been impossible. 

In addition to the regular farming 
operations just mentioned, the parallel 
operation of forestry has benefited 
through more complete pest control by 
means of insecticides dusted from the 
air. 

Fruit growers have discovered that 
orchards can be protected by use of the 
airplane much more efficiently than 
from the ground. 

From the foregoing statements it 
might be imagined that anyone who 
has engaged in farming could immedi- 
ately make far greater profits if he 
were to purchase and use an airplane 
in his work. This is, unfortunately, 
far from being the case. There are 
difficulties and disadvantages which 
should be carefully considered before 
attempting to use an airplane for farm- 


Fitted with skis for use on snow, this Cub is used for distributing ing. 


fertilizer on top of snow. This is an excellent example of winter operation 
in a section where flyers usually den-up until Spring. 


(Fliteways photo) 


First of all, consider the difficulties: 
The legal aspect is one which confronts 
everyone who goes in for crop dusting. 














Table |I—List of Materials 
Hopper Unit - Power Unit 
1 72 in. x 36 in. x 039 in............ 2S0 sheet aluminum 1 48:1 gear reducer 
2. BO Wis Bs ORs 0005 <0 050 ves 2SO sheet aluminum 1 18 dia. wood propeller; 2 blade 
mre ee eS fl ee 2SO sheet aluminum 1 12 ft. x 3/16 in. exible cable 
mo Uw el eee 2SO sheet aluminum 1 3ft.xlin.x 5/334 in. molybdenum steel 
DO ie, Be, BOO ovo cv cvespes SO sheet aluminum 1 Stub shaft to hol of wey omy on gear box drive 
BR -20%t. widh tm. = BPR... Sik ewes aluminum alloy T section 1 4 in. x 1 in. flat pulley for brake drum 
2 20 ft.x if is Ke ies’s v nndacdcns aluminum alloy angle 1 12in. x 1 in. steel brake band 
Se 7 SSS eee aluminum hinge 1 12in. x 1 in. brake lining 
2 .. 33.3% ee © DOR D.. cedocise vps 28 1/2H aluminum alloy sheet 1 12 ft. x 1} in. x .035 in. streamlined seamless steel aircraft tubing. 
1 15 ft, x Tet I Ree aluminum channel 1 3/16 in. plate 6 in, x 6 in. to hold brake assembly 
660 1/2 in. #8-32 cadmium-plated bolts and nuts 4 1/2 in. x 14 in. bolts and nuts 
200 3/4 in. #10-32 cadmium-plated bolts and nuts 1 12-tooth sprocket #41—7/8 i in. bore 
1 25 ft. of 3/4 in. channel rubber edging 1 24-tooth sprocket #41—3/4 in. bore 
3 Automobile hood hooks or trunk ~e 1 aT sprocket #41—3/4 in. bore 
1 yal fink for FAT suller ch 
or roller chain 
1 27 in. x 9 in. x 3/16 in Conveyor wen urminum alley plate 1 Connecting link for #41 roller chain 
1 4B in. w OB ie. © OBR bi wy 5 00000 280 s soak Seem 
4 10 ft. x 1} in. ry "x iin yee aluminum alloy angle ‘ 
1 24 in. x.26 in. x 091 in............ 28 1/34 H sheet sluminum alloy : 4 Venturi Tube and Control 
2 12 ft.xlin.x1 ai in. x 1/8in...... aluminum alloy angle 1 24 in, x 26 in. x 049 in............ 2S 1/2H aluminum alloy sheet 
4 8-tooth #32 1. A. BIR eh. DOE, bikin ky kes 2S 1/2H aluminum alloy sheet 
1 10 ft. #32 mashleabie 2 detachable chain } Ib, aluminum rivets, 3/32 in. x 1/4 in. 
40 A-1l attachments for # 32 chain (20 for R, 20 for L) 4 ft. x 1/8 in. x 3/4 in. strap iron 
5 3/4 in. rubber Fae block ball bearing 1 9 ft. x 3/4 in. x .065 i in. wall—aircraft tubing 
4 #3 tapered pi 1 12 ft. x 5/8 in. x .065 in. wall—aircraft tubing 
50 3/16 in. x 3/4 i in. aircraft bolts and castle nuts 5 1/4 in, x 3/16 in. clevis and pins 
30 3/16 in. x 1 in. aircraft bolts and castle nuts 1 Rubber handle grip 
1 3i mes = OB .im: & 3/26 im... 5 eos 55st aluminum alloy plate 30 lin. #8-32 aircraft bolts and nuts 
200 #10-32s cadmium-plated bolts and nuts 1 Aircraft pulley, 2 in. x 17/64 in. 
1 30 in. x 3/4 in. O.D. x 3/32 in. wall aircraft tubing 1 4} in. turnbuckle 
1 44 in. x 3/4 in. O.D. cold-rolled shafting 4 3/8 in. tie rod terminals, threaded clevis type 
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Side winds may blow the dust onto 
other crops, which thus may be 
damaged by the chemicals. In this 
case, the pilot may be compelled to pay 
for the spoiled crop. Permits must be 
obtained and reports filed after the 
work is finished. Most states require 
the operator to be licensed. Added 
difficulty lies in the fact that dusting 
cannot be done at any hour; it gen- 
erally has to be completed early in the 
day, before the wind rises and while 
the dew is still on the plants, so that 
the dust will not become dislodged. 

Listed by N. Y. State Forestry News 
are the following conditions which 
must be considered in many parts 
of New York State: On-shore winds 
commence blowing at sunrise, so that 
successful dusting must be done befare 
that time. Fogs in valleys may pre- 
vent the pilot from recognizing the 
fields to be dusted. Furthermore, 
habits of each insect pest must be con- 
sidered and allowed for; for instance, 
one low-flying open-cockpit plane 
crashed because of flying through a 
swarm of grasshoppers, which smeared 
the pilot’s goggles, temporarily blind- 
ing him. 

Disadvantages are mostly due to 
conditions of weather and terrain. It 

(Turn to page 246) 


Doing fifty-fold the work formerly possible in the same time, and 
doing it faster and for less money, is the striking score of the crop- 
dusting airplane, the modern farmer's multi-purpose implement. 
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Details of conveyor box for dust hopper. 



































Dust hopper designed by U. S. Dept. of Agriculture for lightplanes. 
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MAKE IT EASY 
ON THE PROSPECT 


New wrinkles on old methods of 
getting the product before the 
potential customer—to get 
more sales. 





Taking the airplane right to the prospects. Here a Taylorcraft B12C 
becomes center of attention in lobby of Mount Union Bank in Alliance, 
Ohio. This display made natural tie-in, for it was set up as bank 
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S UCCESSFUL MERCHANDISING of air- 
craft and aviation accessories is 
already moving into new circles and 
reaching new means of cooperation as 
well as competition, indicting that the 
postwar dealer and distributor may 
well be adpoting methods unnecessary 
in the so-called “good old days,” 
Fortunately, however, practically all 


of these new angles of basically sound 
and long-proven distribution methods 
are within the reach of any enterpris- 
ing dealer. And they can easily be 
adapted in toto or modified slightly to 
meet local conditions. The main in- 
gredient of such ideas, as illustrated by 
the examples shown herewith, is initia- 
tive. 





inaugurated its own aircraft fincncing program. Stairway rigged along- 
side plane enabled visitors to get close-up view of craft's cockpit, 
or get in and “take the wheel.” 
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Cooperative advertising run by 16 operators © 
in and near Cleveland. Business was de- TRANSPORTaz; 
veloped on first day ad appeared, and results BE ARRAN 
proved so satisfactory that same ad has reap- | 

peared several times without change. Law of 
diminishing returns does not apply, since each 
outlying operator has his own territory from 
which to draw; and those located on Cleve- 
land Municipal Airport offer different types 
of services. 


‘ON Can 
GED 





On Cleveland Municipal Airport — convenient fo transient as well specially designed fixtures for displaying accessories. Moreover, its 
as local flyers — is this Firestone Aircraft Dealer store operated by merchandising program includes national advertising, direct mail, 
Flight, Inc., which also conducts flight instruction school and has air- and other promotion designed fo assist aircraft distributors and dealers 
craft sales and service departments. Firestone makes available in broadening their sales—and profif-base. 
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Is CAB Regulation 
Of Airline Securities 
Necessary? 


By JOHN H. FREDERICK, Professor of Transportation, University of Texas 


Analyzing the Board's renewed request to Congress for authority 
over air carrier stocks, this transportation expert finds the answer 


is an emphatic "No." 





N ITS RECENTLY FILED annual re- 
I port for the fiscal year ending 
June 30, 1944, the Civil Aero- 
nautics Boatd again made a _ re- 
quest to Congress that it be grantéd 
legislative authority to control airline 
security issues and capitalization. In 
making this request, the Board pointed 
out that such regulatory power was 
considered necessary to “prevent the 
development of economically unsound 
capital structures.” The Board also 
mentioned that the Interstate Commerce 
Commission already had such authority 
over the carriers under its control and 
that this was a reason why it should 
also be granted such power. 
From this statement it appears the 
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Board feels the financial situation of 
the airlines is akin to that of the rail- 
roads before control of their security 
issues was assumed by the ICC, under 
the Transportation Act of 1920—or 
that the airlines may get into the same 
shape.. Truth of the matter is, how- 
ever, that nothing could be more differ- 
ent than the financial structure of the 
railroads before and since 1920, as 
compared to the past and present 
fimancial structure of the airlines. 
‘Federal’ ‘regulation of railroad 
securities "was necessary because these 
cartiers Had great quantities of various 
typge6£ bonds outstanding. Fixed in- 
tere charges on these bonds were 


“ naturallysin’ proportion to the volume 


of securities issued, and the revenues 
to meet these expenses were necessarily 
derived from shippers and passengers, 
The airlines, on the other hand, have 
no bonds outstanding at this time, 
Not one of them has any funds debt at 
all, since they are capitalized wholly 
on the basis of stock, either common or 
preferred, with only three having any 
of the latter. 

Of course, those who make use of 
the railroads or the airlines have a 
direct interest in the volume and char- 
acter of the securities issued by such 
carriers. The belief, once widespread, 
that, owing to the competitive and 
other economic conditions as well as 
government regulation, there is no di- 
rect relation between common carrier 
rates and capitalization—is no longer 
held to be true. 

In rate cases where rate schedules, 
rather than individual rates, have been 
involved, the railroads have nearly al- 
ways attempted to show that their 
net income after paying cost of oper- 
ating and fixed charges has not been 
sufficient to yield a fair return to 
stockholders. The need for increased 
revenue through increased rates has, 
therefore, been urged. Under such 
circumstances it is of vital interest to 
shippers and other users of a railroad 
whether the outstanding securities of 
such a carrier represent actual value 
and are entitled to a share in its earn- 
ings. 

In railroad history there have been 
many cases of financial mismanage- 
ment, to say the least, and it was felt 
back in 1920 that since, as investors, a 
large share of the public had been 
affected by the amount and character 
of railroad securities issued, it there- 
fore needed the protection of Federal 
regulation to assure that funds were 
being wisely used and investments pro- 
tected from unwise financial opera- 
tions. 

Federal regulation of railroad se- 
curities was also thought necessary to 
protect the earriers themselves from 
improvident financing which might im- 
pair their ability to furnish their speci- 
fied service, performance of which was 
the reason for their existence, and 


upon which they depended for their 


livelihood. Without such regulation 
it was possible for a limited number of 
railroad companies, by speculative and 
irresponsible financing, to bring all 
railroad securities under suspicion. If 
this happened it would be difficult for 
(Turn to page 262) ~~ 
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"Elastic Traffic’ Plan Advocated 


For Building Feederline Business 


the feeder airline and the trunk 

airline are closely related in a 
kind of “little brother and big brother” 
kinship. True, they do have a great 
deal in common—but their operational 
problems are quite different. 

Trunklines, which primarily serve 
the principal traffic centers, operate 
under an authorization which definitely 
fixes both the termini and all inter- 
mediate points. If mail is carried, 
schedules and time of departure are 
prescribed by the Post Office Depart- 
ment. The only time a trunkline stops 
at a small city—which can provide 
only a limited amount of traffic—is 
when such a call is required for opera- 
tional or fueling purposes. 

The one hope of most small cities 
and towns for air transportation lies 
in the intensive development of sec- 
ondary service or feederlines. Such 
business as that offered by small non- 
industrial towns, out-of-the-way beach 
and mountain resorts, or by seasonal 
passenger and seasonal express traffic, 
or general schedules involving short 
runs and frequent stops at small air- 
ports, are not attractive to the trunk 
airlines. But, taken as a whole, there 
is sufficient business to support an 
efficient feeder service. 

As now constituted, regulations call 
for certificates specifying certain def- 
inite operations—so many flights to 
so many places, with almost no latitude 
for variations. This system was formu- 
lated for trunk airlines, and with them 
it works remarkably well, because their 
volume of business permits them to 
maintain operations over the same 
schedules and make money doing it. 

Consider, however, the plight of the 
non-trunkline operator under this type 
of certificate. 

It is extremely unlikely that feeder 
service will compete with the major 
airlines for air traffic between the 
larger cities. The necessity of stopping 
at numerous small and medium sized 
cities en route means that the time 
schedule will be considerably slower 


I: 1s the popular supposition that 
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By JOHN W. MOORE, Air Transport Traffic Manager, Port of New York Authority 


Pointing out that it's the flexible service which will best meet the 
variable demands of feeder transport, this traffic analyst advises 
special-scope certificates for feeder airlines—certificates permit- 
ting the operators leeway in their schedules and stops so that they 
may take greatest advantage of seasonal traffic fluctuations. 
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State of Louisiana, with 2,000,000 population, 
has 27 airports, with 83 projected—but only 
five airline stops. Need is great for feeder- 
lines to connect outlying communities with 
airline centers. 


than that of the trunk airline. The 
non-trunkline operator finds that most 
of his passenger business is seasonal. 
With inclusion of air express he often 
finds enough business to keep his line 
out of the red, but his operation cannot 
be charted for the future in the manner 
now required to obtain a regular air- 
line certificate. 

Visualize the seasonal variation 
which might be found in the traffic 
available to a feederline operating from 
the densely populated area around New 
York City to Atlantic City and Cape 
May, N. J., where the summer daily 
traffic is often 50 times as great as in 
the winter months. Consider also the 
winter ski excursions to the snow cov- 
ered mountains of New England. 

on to page 251) 
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New England and New York district has 60 cities totaling 1% million people who con't travel 
This is excellent feederline territory. 


by air without first going to another town. 
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Forward section of Boeing C-97's control cabin. In left foreground is flight engineer's swivel 
chair, beyond at left is pilot's seat and at right is co-pilot's. All principal instruments are 
mounted on panel in front of pilots; principal switches and electrical controls are on the 
overhead panel; and all engine and accessory controls are on central control stand 
between pilot and co-pilot. Arrangement permits one man to fly big craft if necessary. 
(All Boeing photos) 


172 





EW STANDARDS of airplane con- 
trol cabin efficiency—simplic- 
ity and centralization of con- 

trols, convenience of operation, and 
visibility—are to be found in the new 
Boeing C-97 AAF transport, the mili- 
tary counterpart of the company’s post- 
war Stratocruiser airliner. 

Five persons comprise the C-97’s 
flight crew—pilot, co-pilot, flight en- 
gineer, avigator, and radio operator. 
Pilot and co-pilot are seated in the 
nose, away from the cabin side 
windows. Between and just behind 
them is the flight engineer. The avi- 
gator’s position is directly behind the 
pilot, while the radio operator is sta- 
tioned behind the co-pilot. 

On a normal long-range mission, the 
full five-man crew is carried, but on 
short-range flights it is feasible to fly 
the C-97 with only a pilot and co-pilot. 
Furthermore, the plane’s controls are 
so located that in an emergency it is 
possible for one man, seated in the 
co-pilot’s seat, to operate the big craft. 

Boeing’s arrangement segregates 
the various classes of equipment re- 
quired by pilot, co-pilot, and flight en- 
gineer. Approximately 70 instruments 
and 65 switches comprise the operating 
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controls. All principal instruments are 
located on a panel in front of the pilots. 
Principal switches and electrical con- 
trols are placed on an overhead switch 
panel. All engine and accessory con- 
trols are located on a central control 
stand which is immediately in front of 
the flight engineer and between the 
pilots, conveniently accessible to all 
three men. It is this central control 
stand, probably the oustanding feature 
of the C-97’s control cabin, that 
makes possible the aforesaid one-man 
operation of the plane from the co- 
pilot’s seat. Except for certain fire 
control equipment, all operating con- 
trols are also available to the pilot. 

All instruments may be read and, 
except as noted above, all switches and 
controls may be reached by the pilots 
and flight engineer. However, instru- 
ments, switches, and controls are so 
positioned as to make them easiest to 
read or be reached by the crew mem- 
ber whose normal function includes the 
use of that particular device. For ex- 
ample, the vacuum selector valve and 
fuel selector controls are handier to 
the flight engineer than to the pilots, 
since these operations are normally a 
flight engineer’s function. 

This location of a single control 
stand in the center of the cabin pre- 
vented the usual arrangement of fitting 
the two pilot seats flush with the side 
windows. However, adequate rear- 
ward vision is provided by judicious 
placement of side windows. The No. 3 
engine can be seen by looking through 
the radio operator’s window, and the 
No. 2 engine is visible through the 
avigator’s window. The two outboard 
engines are viewed through the win- 
dows alongside each pilot. Vision di- 
rectly aft is’ provided through the 
astrodome, which is on the top center- 
line of the fuselage slightly behind the 
flight engineer’s station. 


Boeing C-97's centralized control cabin features special instrument 
layout and single control stand so located as to enable one crew 
member to operate big craft, also permits better crew teamwork. 





Since the pilots are seated directly in 
the plane’s nose, with its large number 
of windows (most of which are flat- 
surfaced so as to prevent distortion), 
the general flight vision up, down, and 
forward is excellent. 

With pilot, co-pilot, and flight en- 
gineer in such close proximity, maxi- 
mum coordination between them is 
accomplished with a minimum of ef- 
fort. Noise levels in the control cabin 
are little higher than those of the aver- 
age busy office, and conversations can 
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Diagrzm of control cabin arrangement on 
C-97 shows location of craft's five-man crew 
and placement of central control stand 
adjacent to pilot, co-pilot, and fligh! engineer. 


be carried on in normal tones. During 
long-range flights, two of the three 
men can leave their flight stations for 
relaxation, since it is not necessary 
for more than one of the trio to be at 
his post during routine cruising condi- 
tions. 

With the avigator located directly 
behind the pilot, and the radio oper- 
ator behind the co-pilot, communica- 
tion between the crew is possible with- 
out using interphone equipment. 

The avigator has a table which will 
handle large charts laid flat, and he 


also is provided with a commodious 


storage compartment. He uses the as- 
trodome by standing on a platform ad- 
justable to the proper height. The ra- 
dio operator also has a table and 
cabinet, with all his equipment com- 
pactly and conveniently located. This 
equipment is attached to the rear face 
of the central control stand and is re- 
movable when not in use. 

That the C-97’s control cabin ar- 
rangement is efficient was proved dur- 
ing the big craft’s spectacular flight 
last January when it flew from Seattle 
to Washington, D. C., in the record 
time of 6 hr., 3 min., 50 sec. 

To the occupants of the control ca- 
bin, the C-97’s ease of operation, con- 
venience, and comfort was the most 
noteworthy feature. They reported 
that the trip was made without fatigue 
or strain and that they felt fit and 
ready to start a return flight to Seattle 
at once. 





Radio operator of C-97 is seated behind 
co-pilot at rear of the control chain. 
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aft of pilot. 


Avigator is located on port side 


He faces forward. 
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Kawanishi Norm 11 is a two-seat single-float sea- 
plane used for reconnaissance. Jap name is Shiun 
(Painted Cloud). Powered by either a 1,400-hp. 
Mitsubishi Kasei 14 radial engine or a Kasei 24 
of 1,720 hp., craft has several unusual and inter- 
e esting features, including contra-rotating propeller, 
a large streamlined spinner covering entire front 
| m pr ovemen ts - Vi d en t of engine cowl, and fully retractable wing floats. 
Norm has ejector-type exhaust stacks and large 
wide-chord flaps. Construction is all-metal. Span 
nn eW d Dp ed p d ne S is approximately 46 ft., and over-all length is 
gaged at 37 ft. 7 in. No performance or arma- 
ment details are yet available. (Sketches by 
Aviation staff artist. 


Rec " a Kawanishi Rex 11 is a single-place single-float 

ently introduced high-powered floatplanes are smooth sethin, teder tide Ulies? aneen docahaemnaiac ae 
looking craft, with much attention given to streamline. veloped. Design is very much similar to that cratt, 
Designs seem to indicate that Ni Vv tee. except that former's wings are in a lower position. 
P bd ps have not been sacrific Powered by a 2,000-plus-hp. Nakajima Homare 
ing research for quantity. 18-cyl. radial engine, Rex has a top speed of about 





400 mph. Wing floats are retractable, but do not 
fold flush with wing's undersurface as on Norm. 
Span is about 40 ft., and craft has an over-all 
length of approximately 35 ft. Jap name for Rex 
is Kyofu (Mighty Wind). 
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PIECING BQUMP WISN? 








Okla., is readying a new, post- 

war four-five place, single-engine 
all-metal craft designated the Execu- 
tive 12. Now under construction, the 
plane is expected to be flying by early 
Fall. 

Similar in several respects to the 
company’s prewar Executive 7W, the 
new type will have a retractable tri- 
cycle landing gear, and construction is 
intended to utilize many components 
of magnesium in fin, rudder, stabilizer, 
elevators, and outer wing panels. 
Studies made by the ee indicate 
a weight saving of 5.7-12.2 percent 
for these parts through use of this 
material instead of aluminum alloy. 

To be powered with a 450-hp. P&W 
Wasp, Jr., the new craft will have an 
estimated cruising speed of 203 mph., 
a 1,265-mi. range with 150 gal., or 
1,097 mi. carrying an alternate capacity 
of 130 gal. For landings and takeoffs, 
a separate 15-gal. fuel tank for 
87-octane fuel is to be used. 

When fitted with the larger fuel 
tank, four passengers would be carried, 
with a 43.5-lb: baggage allowance per 
person. Five passengers would be 
carried with the 132-gal. tank installed, 
with a luggage weight allowance of 30 
lb. apiece. It is stated that weight 
empty of the passenger version fully 
equipped would be 2,846 Ib., and gross 
weight is to be 4,694 Ib. Modified for 
cargo operations, the Executive 12 is to 
weigh 2,785 lb. empty and is to have 
a minimum payload of 896.33 lb. De- 
signed for mail and cargo pickup, the 
craft will carry 602 Ib. of mail and 
express, plus equipment, which would 
be of the All American Aviation type, 


S ‘one, AIRCRAFT Corp., Tulsa, 





Specifications and Data 


Cruising epee, .... fee .. Bh. <og-. cae 203 mph. 
Range a gal. fuel) Se ce 1,097 mi. 
Range (150 gal. fuel)........-.00-.sc0. 1,265 mi. 
= eight empty a Rot ne SUR Eee 2,846 Ib. 

Weight empty (cargo)............0.2005 3 785 lb. 
Payload (cargo)... da...) sp 2%. A ed 896.33 Ib. 
Gross weight (passenger).............0+: 4,694 Ib. 
Seats MeN Gea cenaeh is bk tetelnak Four-Five 
Power plant. p. P&W Wasp, Jr. 
Propeller... Hamilton Standard Boo blade constant 
Pree, $3.2 hai ba ce $14,000-$20,000 
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Spartan Building 4-5 Placer 
For Business Flying 


Craft is to be an improvement on prewar Executive 7W, with new 
features to include magnesium components and retractable tricycle 
landing gear. In $14,000-$20,000 class, design will include mail 


and cargo pickup versions. 





Here is mockup of Spartan Executive 12 showing retractable tricycle landing gear, an unusual 
feature for a radial-engine design. To be powered by a 450-hp. PEW Wasp, Jr., craft will 
have an estimated 203 mph. cruising speed. Outer wing panels, fin, rudder, and stabilizer 
are to have magnesium components. 





* 


Interior of Executive's mockup depicts seating and luggage layouts. Seats will have foam 
rubber cushions. Luggage is to be accessible from cabin interior as well as from outside. 
Throttle and propeller contro! unit will be mounted on instrument panel. Landing gear and 
flaps are to be electrically operated. 


Pressur- 


and it is stated that the load could be 
increased as fuel is consumed. 
Luxurious furnishings are planned 
for the cabin interior, including foam- 
rubber cushioned seats. Head rests, 
window drapes, magazine pockets, map 
cases, and ash trays are optional equip- 
ment. The luggage compartment is to 
have a large outside door, with lock, as 
well as an access door in the cabin, 
and it will be lined with a scuff-proof 


material to protect baggage. 
ized forced air ventilation will be in- 
cluded, while heat will be available 
from a device utilizing air passing 
through the engine oil cooler in order 
to eliminate any possibility of exhaust 
gases entering the cockpit. Landing 
gear and split wing flaps are to be 
electrically operated. 

It is stated that the new craft will 

(Turn to page 256) 
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Modern, large capacity 
equipment, skillfully 
operated and carefully 
supervised, assures 
quantity with quality. 


... to deliver molded oil-paper 
capacitors . . . in quantities 
more than ample for your 
needs ... and in exact agree- 
ment with American War 
Standard C75/221 .. . is af- 
forded by batteries of these 
dual-77-cavity monsters. Fed 
with oil-impregnated, alumi- 
num-foil-wound, non-inductive 
sections and pre-forms of mica- 
filled phenolic, these huge presses 
are continually pouring forth 
capacitors of uniformly high qual- 
ity with the consistency of charac- 
teristics for which Tobe products 
are famous. 


So, however great may be your con- 
sumption of molded oil-paper capaci- 
tors, Tobe can deliver them in vol- 
ume. Capacitance ranging from 1000 
to 50,000 mmfd: working voltages 
from 120 to 800 volts d-c: shunt re- 
sistance as high as 40,000 megohms 
at 25°C: power factor as lowas 0.004 
at 1000 cycles: and moisture seal 
that meetsall thermalcycle,immer- 
sion, and humidity requirements. 





FIELD OFFICES IN NEW YORK CITY * CHICAGO ° DETROIT * GLENDALE, CALIFORNIA 
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FLYING SQUIPMENT 





Tudor and New Aerovan 
Groomed for British Airlines 





NOTHER BOOST to British postwar Two widely differing craft make their appearance — A crack 
A commercial aviation prospects 24.seater for trans-Atlantic routes and a light passenger-cargo 


was seen in the recent appear- ,, oi P 
ance ‘of two new craft, the Avro caravan type for low-cost operations. 


Tudor I, a 34-ton pressurized-cabin 
airliner, and the unorthodox-looking 
Miles M-57 Aerovan, a small wooden 
craft especially designed for aero bus 
operators, general feeder work, or 
cargo flying at economical rates. 





EE Eo 


Avro Tudor I. First British luxury 
airliner to make its appearance is the 
Avro Tudor I, which was flown for 
38 min. on June 14. Production is 
scheduled to begin this month, and 
BOAC has placed orders for 20 of the 
craft, which are intended for use on 
trans-Atlantic runs. 

Of all-metal construction, the Tudor 
is powered by four Rolls-Royce en- 
gines in new-type circular cowlings, 
and fitted are four-blade DH hydro- 
matic feathering and reversible pitch 


sw s Cee 


8 —_ we s sw 





Developed especially for low-cost operations, Miles’ new Aerovan can be powered by two 
Sains Pn er ee — Pi 4 ne Gipsy or Cirrus engines of 140-150-hp. each. External flaps are of Miles design, and a large 
— . tt single side-opening door is fitted in rear of fuselage. 


cruising speed at this height is given as 
295 mph. for an estimated 3,700-mi. 
range. Maximum range, at the same 
altitude, would be 4,660 mi., flying at 
230 mph. 

Span is 120 ft., length 80 ft., and 
height, 18 ft. The circular fuselage is 
10 ft. in dia., and a pressurized-cabin 
atmospheric pressure equal to that at 
8,000 ft. is planned. In addition, both 
cabin and flight deck are air-condi- 
tioned. Baggage and freight capacity 
is stated tg be 3,730 Ib., and dispos- 
able load is said to be 3814% of the 
craft’s total weight. Fuel capacity is ; 
given as 3,460 Mes itt New Avro Tudor ! airliner, ee = — = seen: for use re SORE eo 

i ; i -Royc erlin engines in new-type cowlings, - 
Accomm nears eve erations con eniud tngamatte ot ‘ pA lpia of 346 mph. Design ‘is akin to Douglas DC-3 
and Curtiss Commando. 


— ve + WO Ne CE 





for twelve passengers, employing 
lounge chairs which are convertible to 
berths. This.would be the standard d . 
arrangement for distance flights. The wing monoplane, mostly of wooden all wood. There is a fixed tricycle 
“day” version will seat up to 24. construction, and with power supplied landing gear with medium pressure 
It is stated that in several months a by two Gipsy Major or Cirrus Major tires, and the nose wheel is steerable. 
larger Avro Tudor II will be ready to engines in the 140 hp.-150 hp.-each The high-mounted tail boom is of 
make its first flights, and production on class. The manufacturer gives some of metal, and to this is attached cantilever 
that design is expected to begin early the proposed uses of the new craft—as tail surfaces fitted with three fins and 
next year. a flying caravan for the air tourist, as horn-balanced rudders. The control 
a light passenger or cargo plane, as a cabin, which also will seat an extra 
Miles M-57 Aerovan. Called one of flying operating room, or for aerial passenger, has a very large molded 
the most versatile airplanes yet pro- pickup. Perspex windshield, affording a wide 
duced, this new Miles craft is a high Of tadpole-like shape, the fuselage is (Turn to page 255) 
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We built the skill 
of the craftsman 
into the machine! 








le every raceway for a Hyatt Roller Bear- 
ing were painstakingly fashioned by expert 
tool makers they could be no more con- 
centric or of more uniform wall thickness 
than obtained by our centerless grinding 
machine production. 

First we externally grind by our im- 
proved arborless grinding method. Then 
the perfect outside periphery thus obtained 
is used as a guide in grinding the inner 
diameter of outer races, the track upon 
which the rollers operate. 

This new principle invented several years 


BEARING RACE 


ORIVING 
—~ SROLL 


Bs 


“GRINOING_—- 


UNIFORM WALL THICKNESS 
CHUCKLESS GROUND / D. 
CENTERLESS GROUND O.D 


ago by Hyatt Methods and Equipment 
Engineers we call ‘‘Chuckless Grinding.” 
Thus into the machine we built the skill of 
the craftsman and precision manufacture 
at a mass production pace was born. 

This is just another example of the many 
exclusive manufacturing processes which 
enable us to build accuracy, longer life and 
more-dependable performance into Hyatt 
Roller Bearings for every application. 

* * * 
Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 


HYATT ROLLER BEARINGS 
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PINANCES 





OW THAT CIVILIAN AVIATION is 

N gradually coming back into the 

spotlight and private planes 

are again in production, Wall Street is 

beginning to show interest in the per- 

sonal plane companies for the first 
time. 

So far this interest has not resulted 
in any large scale buying, but the brok- 
ers are definitely busy, intent on famili- 
arizing themselves with this important 
group in the aircraft industry and in 
weighing carefully the pros and cons 
of their postwar prospects. 

Already two schools of thought have 
appeared in the financial district re- 
garding the civilian plane concerns. 
Some stock market analysts are on 
record in favor of speculative commit- 
ments in this group, while others are 
just as firmly “agin’ ’em.’ 

Argument of those who like the 
personal plane manufacturers runs 
something like this: The war has 
created new horizons for the personal 
plane maker ; 400,000 civilian airplanes 
are invisioned in the skies within 10 yr. 
after the war, compared with less than 
25,000 at the time of Pearl Harbor. 
Some of these “likers” visualize post- 
war personal aircraft sales of approxi- 
mately $100,000,000 within 5 yr., com- 
pared with prewar sales of only a few 
million dollars a year. 

They point to 6,000,000 potential 
flyers. There are, they say, 350,000 
Army and Navy pilots, and 150,000 
civilian pilots and students, in addition 
to 2,500,000 men trained by the armed 
forces in other aviation skills and al- 
most the same number that have been 
employed in aircraft plants. Then 
adding 250,000 high school aeronautics 
students, they arrive at the 6,000,000 
Prospective airmen figure. 

Some are bullish on the personal 
plane company outlook purely from the 
merger angle. These concerns, they 
Maintain, have speculative appeal 
simply on the chance that some of the 
big fellows will want to get quickly 
established in the personal plane field 
via the merger route—buying up small 
Companies that have a successful per- 
sonal plane production record behind 
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By RAYMOND L. HOADLEY, 


WALL STREET EYES 
THE LIGHTPLANE MAKERS 





Financial Editor, "Aviation" 


Some investment advisers say, "Get on the bandwagon;" others 
advise, "Wait and see." Here are the factors behind these divergent 


lines of reasoning. 





them. There have been some prelimi- 
nary negotiations along this line in 
the past, but nothing ever came of 
them. 

As an alternative, they point to the 
attractive possibilities of two or more 
personal plane companies banding to- 
gether in a combination, something 
akin to the abortive Beech-Cessna 
merger. In this case, it is noted, the 
new outfit was to have a broad line of 
2- to 15-passenger jobs to offer the 
public under one distributor’s contract. 
Officials of Beech and Cessna antici- 
pated substantial operating and manu- 
facturing economies, while another 
advantage expected by merging was 
increased working capital of the new 
company. . 

However, in the week following the 
initially strong merger move, the 
stocks of both Beech and Cessna moved 
up only about one point. And this in 
a week when aircraft stocks generally 
were strong on the stock market. 

One of the strongest+ arguments 
made in favor of the personal plane 
stocks is similar to that advanced for 
the so-called independent automobile 


stocks. It is pointed out that the war- 
time activities of a number of the 
personal plane makers have. enabled 
them to expand their plants and per- 
sonnel and, what is equally important, 
strengthen their working capital posi- 
tion. 

The sales totals recorded by twelve 
personal plane companies last year 
came to the amazing sum of $354,033,- 
000, approximately $125,000,000 more 
than the sales of the entire aircraft in- 
dustry in 1939. Aggregate net profits 
for the group were $9,041,000, off 
slightly from the $9,595,000 reported in 
1943. And this was due largely to cut- 
backs in the trainer and other light- 
plane military programs. Current assets 
came to $12,095,000 at the 1944 year- 
end against current liabilities of $9,- 
563,000. More than $1,500,000 was 
added to these companies’ reserves, 
bringing them to a total of $4,750,000. 
Their bank debt stood at $22,500,000, 
and the tax refunds due them after the 
war (or possibly before) amounted to 
$4,367,000. 

Furthermore, some of these com- 

(Turn to page 253) 
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RYING TO READ himself to sleep 
the other night with a western 
magazine, one of the country’s 
top jet engineers came across an illus- 
tration of a six-horse stage coach 
careening round a bend. Suddenly in- 
trigued, he got out his slip-stick and, 
figuring probable costs of horses, oats, 
hay, stagecoach, depreciation, drivers’ 
salaries, and what not, arrived at*a 
ton-mile cost. Then he figured the 
ton-mile costs of one of the nation’s 
newest jet planes, getting a figure very 
close to that of the stagecoach. , 
Next day, at a very important meet- 
ing of the country’s top jet engineers, 
he proudly reported his findings. But 
they were quickly and thoroughly 
challenged; another engineer said the 
figures were all wrong because he had 
neglected to consider the jet effect of 
the horses. 














e The young pilot was looking over a 
jet job very carefully, moving back 
from the wingtip till he almost fell over 
the engines, which were awaiting in- 
stallation. Finally he moved over to 
the thoroughly harassed and hurried 
crew chief and asked, “Say, where does 
the exhaust come out of this thing?” 

The chief was so completely baffled 
he could only ask, “What did you say 
—sir ?” 

“Where does the exhaust, or what- 
ever it is that drives this thing, come 
out ?” 

“From the back end of the engines 
—sir.” 

“Oh.” A pause, then, “Yeah, but 
where do they sit?” 

Pointing to the engines the chief 
replied, “Right over there, sir.” As 
the baffled pilot backed out from under 
the wing he hit his head on one of 


pegotennagnananapreneane son cnaagnenencengencse 


























“Maguire's going to build those postwar planes right now no matter what he has fo do to 


get materials.” 
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the engine attaching fittings, where. 
upon the chief said quietly, “The en. 
gines will go right there, sir, and the 
exhaust will come out right here.” 


© Commenting on a new aeronautical 
publication, a book reviewer speaks of 
the “horizon stabilizer” —a gadget we'd 
certainly love to have. Now if some- 
one will only develop a landing 
smoother outer . . 


e “Wonderful”, it seems, is the only 
word to describe the politician and his 
ways of working. New York City’s 
now-abuilding Idlewild airport is proof 
if there ever was any. The other day 
we watched concrete being poured for 
part of one of the 10,000-ft. runways, 
then we saw a beautiful scale model 
showing where all the rest of the run- 
ways and other appurtenances are to 
go. We also saw an anemometer 
busily recording the wind directions 
and velocities. A little inquiry brought 
out the fact that now—after the whole 
project has been planned and the first 
of two hundred million taxpayers’ 
bucks have started on their merry way 
—now they’re starting to find out what 
the weather’s like. 


@ The Nazis discovered what to do 
with salesmen who no longer could hit 
the road to sell—and they didn’t send 
them to Berlin to become liaison men, 
either. But their fate was nearly as 
bad, as one of our scientific mission 
men recently found out. 

This American and his confreres 
spent a very irritating morning ques- 
tioning a Kraut who’d been pointed 
out as a big shot in one of the German 
aircraft engine plants. But all they 
got from him was double talk—very 
suave, very courteous, but still double 
talk. Finally they gave up and es- 
corted said Kraut back to his office 
where, painted in large bold letters 
on the door, was what the American 
swears was the title “Diplomatic 
Engineer.” 


© With no little fascination, we read in 
a recent issue of the Harvard Business 
Review a piece on “Postwar Status of 
the Aircraft Industry” by William 
Burden. In it he refers several times 
to the “gasoline turbines”—and we're 
still wondering if this is a new line of 
development or if Harvard proofread- 
ers are just congenitally opposed to 
using the word gas, thinking it a0 
abbreviation. 
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do U.S. Navy’s Latest Jolt for Japs —The Grumman Tigercat | 
hit : 
ond 


- Out of a dozen years of experience in building carrier 

based fighters, and the applied lessons of current combat, 

ted has come the Navy’s newest fighting airplane—the 
1ey Grumman Tigercat. In the skilled hands of Marine pilots 

ble the new F-7-F will write new pages in 


the log of carrier warfare. 
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AIRCRAFT ENGINEERING CORPORATION : Bethpage, L. 1, N. Y. 
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Over 700 miles per hour! 


CURTISS WIND TUNNEL 
SPEEDS DESIGN PROGRESS 












Into 
goes a 10 f 
the 


B15x12 foot test chamber 
Span model. Sealed off from 
ce of the tunnel, models may be 
anged or worked on in the chamber 
without affecting the test pres- 
sure of the tunnel itself. 
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Lie aerodynamicist 
deals in the shape of things to fly. His 
workshop is a wind tunnel. His aim, to 


determine the behavior of full-size air- By compression or evacuatiorg the, aie 

craft under all conditions before they _in the tunnel may be varied fr8m 4 to 

are ever built or flown. 60 pounds per square inch to enable 

For him Curtiss-Wright constructed — formerly requiring three or four test flying full-size aeroplanes, Curtiss 
a ‘ tunnels. ae oa 

within its Buffalo Research Laboratory Wright speeds the development of 

the largest, costliest variable density Here, with no risk in human life and aviation that all the world may more 

wind tunnel ever owned by a single with tremendous savings in the time quickly and fully share its benefits and 

aircraft corporation. and money involved in building and bounties. 


All wind tunnel operations are 


: : controlled from this Console. The 
Twin 16 blade, 22 foot 


diameter fans driven by a 14,000 


reactions of the model under test 
such as Lift, Drag, Pitch, Roll, Yaw, 


horsepower motor capable of whip- : ; 
I I Crosswind and Load Pressure are 





ping 210,000 cubic feet of air through the tunnel test chamber : . i 
recorded on dials automatically fe 


at speeds approaching the velocity of sound. : : : as : 
PI ' into special IBM tabulating machines. Within 20 minutes these mechan- 
ical marvels compute and deliver a mathematical picture of test results 


that would otherwise consume weeks of laborious human calculations. 


HH F @\ - Giant vanes at the cor- 
i 18) 3 ners of the wind tunnel direct the 
| air around the turns, prevent it 
from “piling up” at the sides. Here, 
also, coolers take the heat from the 
air built up by the tremendous fric- 
tion of many times tornado speed. 
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SHEET NUMBER... . 
CLASSIFICATION ... 
SUB CLASSIFICATION . . 


D-31 
Materials 
Contact Alloys 











Properties of Contact Alloys 


F OLLOWING PROPERTIES affect either the life 
or performance of electrical contacts: (1) 
High melting point, desirable because it re- 
duces susceptibility to disintegration and rough- 
ening under arcing conditions ; (2) high specific 
heat, giving higher thermal capacity and reduc- 
ing temperature rise; (3) high thermal conduc- 
tivity, which permits rapid traysmission of 


heat from contacts to backing material, redu 

ing tendency to oxidize; (4) low specific resist- 
ance, giving high electrical conductivity; (5) 
low temperature coefficient of resistance in 
order that circuit resistance will not change 
with temperature increase; (6) low expansion 
coefficient, which results in better alignment and 
maintenance characteristics; (7) low contact 





















































: Melt- | Thermal Coeff. Ultimate Brinell | Specific Coeff. 
Alloy | Per- | Specific | “ing | Condue- | Linear Tensile |Hardness| Resist- | Elec. 
cent | Gravity | point tivity Expan. Strength | Number} ance _ | Resistivity 
bik. sp 10 Fong Microhm- ~~ 
cm: deg.C. Per = em. eg. 
Deg. C. at deg. C. Lb./in 500 kg. at C. at 
20 deg. C. load (20 deg. C.| 20 deg. C 
Ag-Pd 0 10.5 960 4.19 20 , 000 45 1.62 .0038 
% 10 | 10.64 | 1,080 1.44 6.0 0010 
Pd 20 10.79 | 1,200 0.85 30,000 65 10.0 .0005 
30 10.95 | 1,250 0.58 15.0 .0004 
40 1,300 0.46 42 ,000 85 22.0 .0004 
50 ‘ 1,350 0.32 32.0 .0003 
60 11.44 | 1,400 0.27 45 ,000 100 41.0 .0003 
70 1,440 0.32 41.0 .0004 
80 1,480 0.37 45,000 90 32.0 .0008 
90 1,510 0.48 21.0 .0012 
100 12.0 | 1,555 0.67 30 ,000 49 10.0 .0038 
Ag-Cu 0 10.5 960 4.05 20 ,000 36 1.62 .0038 
Ster- 7.5 10.29 894 39 ,000 48 1.914 .00374 
ling 10 10.3 890 3.45 58 1.845 .00365 
Coin 20 10.15 820 3.38 .000018 58 1.845 .00370 
% 30 9.95 780 3.25 ; 58 1.844 .00376 
Cu 40 9.8 810 3.11 58 1.913 .00380 
50 9.65 860 3.12 1.911 .00377 
- 60 900 2.75 1.909 .00374 
70 930 2.63 1.900 .00382 
80 970 2.67 1.895 .00387 
90 1,030 3.03 1.832 .00389 
100 8.89 | 1,083 3.82 35 ,000 1.706 .0039 
Ag-Au 0 10.5 960 4.19 20 ,000 36 1.62 .0038 
% 10 11.4 2.30 .0020 
Au 20 11.5 280 1.50 .0012 
30 12.0 0.99 .000014 7.65 .00090 
40 13.0 | 1,020 0.90 .00080 
50 13.5 0.77 .000016 10.09 .00072 
60 14.7 | 1,040 0.76 .000016 .00072 
70 16.7 0.76 .000016 .00077 
75 27 ,000 32 - 
80 7.0 | 1,060 0.98 8.00 .00102 
90 17.5 1.38 .000017 4.90 .00289 
100 19.3 | 1,063 2.96 35 ,000 18 2.40 .0040 
Notes: (1) 1 watt per cm. per deg. C. = 0.239 cal. per sq..cm. per cm. per sec. per deg. C. 
(2) at 0 deg. C. 
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WALDES 


TRUARC | 


RETAINING RING 


U. S. PAT. RE-18,1246 


EXTERNAL TYPE NAS-5] 











INTERNAL TYPE NAS-50 


Waldes Truarc expands or contracts without distortion and without 
permanent set, fitting tight all around the groove. It offers important 
advantages over shoulders, nuts, collars, etc., for all thrust-load fixings 
in shaft and housing applications. It saves space, weight, assembly 
time and machining costs. Waldes Truarc presents a significant advance 
in retaining rings, well worth your thorough investigation. We will 
gladly furnish samples and full data for tests, upon request. 





WALDES KOHINOOR, INC. Long Island City 1,N.¥- 
Canadian Representatives . . . Prence Progress & Engineering Corporation, Lid. + 72-74 Stafford Street, Toronle 


internal type National Aircraft Standard 50. 
External type National Aircraft Standard 51. 
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AVIATION’S ENGINEERING DATA BOOK 





CLASSIFICATION .. . 
SUB CLASSIFICATION . . 


resistance tending to give better performance 
at high current densities, dependent on kind of 


-material, condition, and shape of surfaces and 


pressure; (8) hardness and toughness prevent- 
ing excessive wear, especially when pressure 
and frequency of operation are present; and (9) 
non-oxidizing, preventing excessive heating of 
contact surfaces due to resistance of oxide film. 
Ideal contact material would have high melt- 
ing point, specific heat, thermal conductivity, 


hardness, toughness, and wear resistance. It 


should also have low electrical resistance, tem- 
perature coefficient of resistance, contact resist- 


ance, and coefficient of expansion, in addition 


SHEET NUMBER... .. 


D-31 (cont'd) 
Materials 
Contact Alloys 











to non-oxidizing properties and low final cost. 

Important current characteristics in contact 
selection are: Amount and type of current, fre- 
quency of operation, voltage to be interrupted, 
speed of opening and closing, contact pressure, 
ambient temperature, and atmosphere in which 
contacts operate. Circuit chasacteristics—in- 
ductive, restrictive, or capacitive—should be 
considered, also methods used for closing con- 
tacts, whether gravity, mechanical, or magnetic. 
In the field of metallurgy there have been devel- 
oped new types of sintered materials incorporat- 
ing highly desirable properties and giving 
greatly improved contact performance. 





















































, Melt- | Thermal Coeff. Ultimate Brinell | Specific Coeff. 
Per- | Specific | “ing | Conduc- | Linear Tensile |Hardness| Resist- Elec. 
,cent | Gravity! point tivity Expan. Strength | Number| ance | Resistivity 
Watts(1) a Microhm- Pe 
em.deg.C. Per P a em. eg. 
Deg. C. c deg. C. Lb./in? 500 kg. at C. at 
20 deg. C. load (20 deg. C.| 20 deg. C. 
0 10.5 960 | 4.19 20 ,000(4) 36(4) 1.62 .0038 
10 1,040 1.00 29,000 “ 65 “ 9.1 .00077 
20 1,120 0.60 40,000 “ tan 18.1 .00050 
30 1,180 0.31 52,000 “ 90 “ 29.0 .00031 
40 1,350 55,000 “ 118 “ | 32.0 .00026 
50 1,450 85,000 “ 140 “ 57.0 .00030 
60 1,530 .000014 | 105,000 “ 170 “ | 60.0 .00040 
70 1,570 120,000 “ 185 “ 55.0 .00050 
80 128,000 “ 200 “ | 53.0 .00050 
90 80,000 “ 170 “ | 50.0 .00055 
100 21.45 35,000 “ 40 “ 10.5 .0030 
0 21.45 | 1,755 0.690 80 ,000(3) x 
5 21.474 170(3) | 17.82(2) | .00188(2) 
10 21.55 | 1,800 | 0.310(2)| .0000088 | 106,000 “ 220 “ | 23.05 “ | .00126 “ 
15 21.594 0. 234(2) 280 “ | 26.9 “ | .00102 : 
20 1,840 | 0.176(2)| .0000082 | 130,000 “ 330 “ | 29.5 “ | .00081 ‘ 
30 1,900 200 ,000 “ 370 “ | 32.9 “ .00058 “ 
35 1,930 213,000 “ 400 “ | 36.9 * | .00058 “ 
0 21.45 | 1,755 0.690 35 , 000 42 .003 
3 42 ,000 
5 60 ,000 130 31.5 . 00085 
10 85,000 190 43.0 .00083 
0 12.0 1,555 30 ,000 49 11.0 
10 11.7 1,460 75 ,000 90 24.0 
20 11.4 1,370 90 , 000 110 42.0 
30 11.1 1,300 95 ,000 120 55.0 
40 10.6 1,220 90 ,000 122 35.0 
50 1,180 85,000 120 29.0 
60 1,170 80 ,000 110 21.0 
70 1,150 70 ,000 95 16.0 
80 1,140 60 , 000 85 12.0 
90 1,120 % 50 ,000 50 7.0 
100 8.89 | 1,083 35 , 000 45 1.69 

















Notes: (1) 1 watt per cm. per deg. 
(2) at 0 deg. C. 





(3) work hardened. 


C. = 0.239 cal. per sq. em. per em. per sec. per deg. C. 
(4) quenched from 800 deg. C. 








(Courtesy Callite Tungsten C orp.) 
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This Sikorsky Helicopter equipped with a 
Vickers Hydraulic Rescue Hoist is used for 
rescuing personnel from the water or any other 
inaccessible place. Here is an application that 
well illustrates many of the important advan- 
tages of Vickers Hydraulic Power and Control. 

The Vickers hydraulic motor for driving the 
winch has the high starting torque necessary. 
It will hold without clutches or brakes and can 
be stalled indefinitely without damage. It has 
easily controllable variable speed and smooth 
operation. It has instant starting, stopping or 
reversal due to very low inertia of the moving 
parts. It has simplicity of design and installa- 
tion. It is rugged and dependable yet has 
minimum weight. These are all character- 
istics extremely useful on many other aircraft 
applications. 





VICKERS AIRCRAFT PISTON TYPE HY- 
DRAULIC PUMP AND MOTOR are the heart 
of the Hydraulic Rescue Hoist. Their 
overall efficiency and horsepower/weight 





ratio are exceptionally high; they oc- 
cupy little space. A wide range of models 
is available. 
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-EVERY ONE... 
INCLUDING THE 
PREFORMED ROPE 


e American Chain & Cable originated and 
patented trusLoc fittings as well as the pre- 
formed rope on which they are swaged. 

Through constant experiment we have 
found ways to improve truetoc fittings. 
Through constant test we make sure that 
highest safety standards are maintained. 

Because of our long experience in the de- 
sign, production and use of swaged fittings 
and our intimate contact with aircraft man- 
ufacturers, we are often able to be of help 
with engineering problems. We welcome 
such opportunities. 

For information about controls, fittings 
or aircraft cable, write our Detroit office. 


TRU-LOC 





* 


AUTOMOTIVE AND AIRCRAFT DIVISION 





AMERICAN CHAIN & CABLE 
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Exploded view of Rofol electric constant speed propeller, 
showing motor retaining nut (A); electric motor (B); motor 
cover (C); reduction gear (D); cam operated cutout (E); 
mechanical high pitch stop (F); bearing housing lock (G); 
driving bevel gear (H); circlip (1); locking plate (J); ex- 





tractor ring (K); hub retaining nut (L); cone (M); blade 
bevel (N); propeller hub (O); de-icer gear (P); sliprings 
(Q); brush gear (R); slinger ring feed pipe (S); slipring 
housing (T); and finally (extreme right) the reduction gear 
housing installation is shown at (U). 
































Aircratt cabin supercharger developed by Rofol Ltd., de- 
signed #0 maintain pressure equivalent to 10,000 ft. up to 
altitudes of 40,000 #. Engine-driven, supercharger is of dis- 
placement type, with two rotors (A) and (8) interacting, 
but not touching each other since no rubbing or sliding parts 
(whith would necessitate lubrication) can be allowed within 





chamber. Since, however, spindles (C) and (D) and the 
gear trains must be lubricated, pumping chamber is sealed off 
by annular space and air is bled through ports, such as at 
(F), to create “one way traffic of ait” and thus assure drain- 
ing out of any oil. Numerous other details of unit's structure 
may be noted in this cutaway. 
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HERE 80:44 
... OF here 


SOMETIMES, in our hurry to get there, 
we neglect the shortest way home. 





For example—the solution to many 
bottlenecks in temperature regulation 
may be found in the photograph above 
... or this message itself may suggest an 
answer to your problem. 


Fulton Sylphon thermostats and bel- 
lows assemblies are the basis of controls 
used in every industry. They regulate oil, 


On 


BE YOUR ANSWER... 


water, and air temperatures; they func- 
tion in engines on land, sea and in the sky; 
they do an amazing number of jobs in 
manufacturing plants, institutions, homes. 
Automatic in operation, they eliminate 
countless manual tasks. 

Fulton Sylphon engineers will work 
with you, help find the most effective and 
economical answer to your problem. 


NEW MOVIE-The Story of a 
Bellows is available to interested 





made, what they do, how they do it. lows assemblies. Write for it. 











groups. 16mm and 35mm sound. Catalog PK-1300 tells all about 
Tells all about bellows, how they’re Fulton Sylphon bellows and bel- 
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‘Aileron of the Jap Oscar fighter is of aerodynamic 
anced 4ypé, attached to rear spar (A) with area 
) designed to give aileron edge (C) an unsealed 
peration. Aileron spar at (D) is located along hinge 
line. (E) shows gusset for attaching trailing edge to 
rib, and typical ribs are shown at (F). Detail sketch 
» (left in group) shows aileron spar at (G) with Ay 
bs at (H) and wing fitting at (I). And * 

h (right in group) shows aileron spar (6) wit 
attachment fitted to aileron at (J) and control rod 
ft at (K). 








% 
2% 
A 
% 
g 
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Cutaway of Oscar wing center section, on which fuselage 
meets along rib (A). Rear, center, and front spars are shown 
ot (B), (C), and (D), respectively. Note T-section (E) and 
angle (F) which, instead of being straight along top surfaces 
adjoining wing, are formed in an arc with only one part 











tangent to skin. Similar arc shape can be seen on span- i | 
wise rolled stringers along top surface, differing from those | 
att of rear spar, which follow conventional practice. Nose t 
rib spar for D-section leading edge (indicated by dotted lines) | 
is located at (G). | 








Detail of Oscar elevator hinge assembly, with 
elevator spar shown at (A), and hinge fitting 
(B), into which hinge support (C) is bolted by 
through-bolt (D). Complete fitting is attached 
by bolts (E). Hinge fitting from stabilizer is 
ot (F). 
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Remote-indicating 


- Temperature Equipment 


@On present-day aircraft, two basic 
systems of temperature indication are 
widely used. They are the ratio-type, 
which is used for the indication of oil 
temperature, carburetor-air tempera- 
ture, and outside-air temperature, .and 
the thermocouple-type, which is used 
for the measurement of exhaust-gas 
temperature and for other special appli- 
cations. 


Although the required range of each of these indications is different, the con- 
struction of these G-E instruments is such, even to the extent of omitting 
names of functions from the scaleplates, that a single design can often be 
used for various purposes. However, when special requirements are encoun- 
tered, G-E engineers will be glad to work with you on the specific problem. 


When our facilities are no longer needed for war, we will continue to build 
many designs of aircraft instruments to meet your needs. General Electric 


Company, Schenectady 5, N. Y. 


Buy all the BONDS you can—and keep all you buy 


GENERAL @ ELECTRIC 
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How Pneumatic Valve Solved 


Split-Second Bomb Door Operation 


SED TO CONTROL the operation of 
the bomb-bay doors, the Adel 
Precision Products Corp.’s fast-act- 
ing solenoid-operated pneumatic valve 
is instrumental in making B-29’s more 
effective, contributes to safety of plane 


SOLENOID CIRCUIT 
CONTACTS 


SOLENOID 


and crew, and saves substantial dead 
weight on these giant bombers. 

The longer it takes to open bomb 
bay doors, the more time is allowed 
enemy anti-aircraft gun crews to cal- 
culate range, adjust automatic gun 










CIRCUIT — OPENING 
PLUNGER 





SOLENOID PLUNGER 


POPPET SEAL 
RETAINING RING 


_ POPPET ACTUATING LEVER 
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directors, and open fire on the bombers. 
If the enemy gunners are aware that 
a bomber is on its target run, they 
know the pilot cannot resort to devious 
tactics in an attempt to confuse their 
aim. Accordingly, they watch for the 


Part-sectional view of Ade/ solenoid-operated 
fast-acting pneumatic valve for controlling 
B-29 bomb bay door operation, showing re- 
lation of solenoid plungers and poppets. 


POPPET 
RETURN SPRING 


‘-POPPET 
ASSEMBLY 


POPPET 
PRESSURE SEALS 


—— EMERGENCY SYSTEM 








OPERATING HANDLE 
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HOW ALUMINUM BRAZING RAISES 
SAFE TEMPERATURE-PRESSURE 
LIMITS OF HEAT EXCHANGERS 


Until recently the temperatures and pressures which 
aircraft oil coolers and coolant radiators could with- 
stand were limited by the annealing property of copper 
and the low melting point of the soft solder used to 
bond the tubes to shells and header plates. 

Clifford’s timely discovery of the method of brazing 
aluminum in thin sections enabled designers cf several 
types of USAAF aircraft to meet temperature-pressure 
requirements, while saving 24 the weight of the replaced 
copper units. That was because: 


1. Heat treatable aluminum tubes withstand working temper- 
atures up to 275° F. 


2. Heat treatable aluminum plates, shells and other parts stand 
up under temperatures and pressures that far exceed the 
failure point of other metals commonly used in aircraft oil 
coolers and coolant radiators. 


3. High temperature aluminum alloy bonding material holds 
securely at temperatures several times higher than the point 
where soft solder fails. 


WHAT CAN ALUMINUM BRAZING DO FOR YOU? 

Clifford’s patented aluminum brazing method is still 
restricted to oil coolers and coolant radiators for 
USAAF fighting planes; but its postwar use in the 
manufacture of heat transfer units for automotive, 
heating, cooling and ventilating applications is now 
being considered. Your inquiry is invited. Clifford 
Feather-Weights save 24 the weight ...same 
size and shape. 


CLIFFORD 
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SYNCHRONIZING MOTION 
WITH BAROMETRIC CHANGES 


ACCURATELY 


Today, aneroid or evacuated bellows assemblies are 
being widely used for automatic translation of changes 
in altitude or vacuum into motion required to operate 
valves and switches . . . to compensate for the effect of 
pressure changes on instruments and controls. 

Typical applications are altimeters, oxygen-air mix- 
ture controls, absolute pressure recording and control- 
ling instruments, header relief valves, supercharger 
boost controls, fuel and manifold pressure gauges, 
turbo-supercharger controls. 

The spring rate of the bellows at the heart of each 
assembly is only as accurate.as the wall thickness of 
the bellows. Since accurate wall thickness is inherent in 
the hydraulic method of forming bellows . . . pioneered 
by Clifford . . . accurately-calibrated, hermetically- 
sealed, acutely-sensitive Hydron Evacuated Bellows 
Assemblies are usually first choice. Given the total 
amount of travel (with allowable tolerance) Clifford 
will design, assemble, evacuate, seal and test the one 
right evacuated bellows assembly for you. Submit 
sketches and data before designs are too far advanced. 


First with the Facts 
on Hydraulically-Formed Bellows 


CLIFFORD MANUFACTURING COMPANY 
* 


561 E. First Street, Boston 27, Massachusetts 


y OIL COOLERS AND COOLANT RADIATORS 
HYDRAULICALLY-FORMED BELLOWS 


Metal 
Be lio 
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bomb-bay doors to open—a sign that 
the bomber is on target run, maintain- 
ing a steady course at constant speed 
for several seconds at least. In the 
past, the loss of many craft has been 
attributed to slowly opening doors 
which lengthened the target run. 

Original B-29’s required as much as 
20 sec. or more for opening the bomb 
compartment doors. Even when pilots 
tried to reduce the enemy’s advantage 
by delaying the opening of the doors 
until the last moment, still too much 
time was allowed for enemy guns to 
become effective. It became necess- 
ary, therefore, to counteract the situa- 
tion by providing means whereby the 
time interval required for opening the 
doors would be greatly reduced. 

The ATSC requested Boeing engi- 
neers to consider the problem, and 
various methods for moving the doors 
were studied to determine a system 
that would do the job in a split second. 
Calculations and preliminary tests 
showed that a pneumatic system 
offered encouraging possibilities, pro- 
vided that a control valve, among 
other pieces of special equipment, could 
be designed to operate the system fast 
enough and yet possess the requisite 
degree of dependability. 

After Boeing engineers determined 
the feasibility of using compressed air 
to energize the system, Adel engineers 
were presented with the problem. 
Engineering studies made preparatory 
to the experimental design program 
called for adopting an electrically con- 
trolled valve based on the previous de- 
sign of a similarly controlled high 
pressure fluid valve already in pro- 
duction. 

Solenoid-actuated valves of this type 
are normally operated by a low voltage 
circuit to the solenoids or, in the event 
of electrical system failure, may be 
manually operated by cables connected 
to the emergency handle. Being con- 
nected to the control point by small 
cables or wires, solenoid-operated 
valves may be placed close to associ-. 
ated related equipment. 

Performance tests on the experi- 
mental valves exceeded by a wide 
margin the conditions to be met in 
actual service. One of the tests con- 
sisted of heating the valve assemblies 
in an oven for seven days continuously 
at a temperature of 160 deg. F. while 
subjecting them to various operating 
conditions, using air pressure at 675 
psii—greatly in excess of the system 
Pressure in service (175 psi.). Pres- 
sure drop through the valve was 
measured against variations in volume 
of air passing through it, and was 
found to be within satisfactory limits. 

Operating the emergency handle, 
torque loads were measured with the 


AVIATION, August, 1945 


valve controlling air pressures up to 
450 psi., the load being 18 in.-Ib. at 
normal temperatures and 224 in.-Ib. 
with temperature lowered to —65 deg. 
F. Both values indicated an operating 
load considerably under specified maxi- 
mum allowable. 

Electrical tests were made to de- 
termine current consumption and mini- 
mum voltage required to operate the 
valve in 1/10 sec. when controlling 
the air at 450 psi. Required were 8 
amp. at 10 v. to actuate the solenoid 
and open the valve, and 0.20 amp. to 
hold it—indicating a very small cur- 
rent consumption, especially in view 
of the wide difference between the test 
pressure (450 psi.) and actual system 
pressure (175 psi.). 

The valves were also subjected to 
a life test consisting of on-and-off 
operation 60 times per min. for 20,000 
cycles. Air flow was maintained at 
6 cfm. at 450 psi. test pressure, and no 
leakage was evident at any time. All 
moving parts, when checked at the 
close of the run, were well within 
allowable dimensional tolerances, show- 
ing little or no wear. No malfunction- 
ing was caused by 50 hr. of vibration 
at frequencies of 600 to 3,300 cycles 
per min. at ys in. amplitude. 

Cold tests made over a period of 72 
hr. at various temperature levels— 
lowest being —65 deg. F.—had no 
detrimental effect on the valves, which 
were operated continually under maxi- 
mum test pressure. 

Sealing the air at 450 psi. presented 
a problem in design, necessitating a 


Flow-cfm. (300 psi. inlet pressure ) 


departure from methods usually em- 
ployed with valves for hydraulic fluid, 
and the answer was found in the form 
of a poppet incorporating “O” ring 
seals. 

The change-over from the original 
motor-driven bomb-bay door system to 
pneumatic actuation resulted in a 
weight-saving of 200 lb.—the equiva- 
lent of more than 33 gal. of fuel. Ac- 
tion of the doors was stepped up so 
they would unlatch and fully open in 
less than 7/10 sec., whereas former 
electrical actuation required over 20 
sec. Closing the doors originally re- 
quired 30 sec., while with the new 
installation they are closed and latched 
in 12/5 sec. 

The door actuating system consists 
of an electrically driven air compres- 
sor specifically built for aircraft appli- 
cation; reservoir for storing a sufh- 
cient volume of compressed air to move 
the doors through four cycles of oper- 
ation; remotely controlled valve for 
each pair of double-acting actuating 
cylinders; pneumatic door latches; an 
air regulating valve for maintaining 
system pressure at 175 psi.; and mis- 
cellaneous fittings and electrical cir- 
cuit devices. 

Each solenoid in the valve is double 
wound, both coils being connected in 
parallel and producing an_ electro- 
magnetic force of sufficient magnitude 
to snap the plunger into retracted posi- 
tion in a fraction of a second. Moving 
up, the plunger unseats a pair of pop- 
pets and breaks the circuit to one of 
the solenoid coils, leaving only the 





Pressure Drop—psi. 


Chart of pressure drop plotted against 
air flow through pneumatic control valve. 
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." Wy You'll find WHITAKER 


is a dependable source 
—if your production needs include CABLE ASSEMBLIES 


Let specialists who are experts produce _ tration above shows positive continuity 









the cable assemblies, wiring harnesses or check of assemblies being made for an 
bonding jumpers required in units you electronic manufacturer). 

manufacture. Turn the job over to Whitaker In addition to an engineered wiring 
—and it will be right from the start. service, Whitaker also offers a qual- 
Throughout every stage of our ity line of standard cable require- 


production we make exacting in- ments ... Write us for complete 





spections, tests and checks. (Illus- - information. 


WHITAKER CABLE CORPORATION 


General Offices: 1301 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. « St. Joseph, Mo. « Philadelphia « Oakland 
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holding coil energized, which is 
enough to hold the plunger against the 
compression of the two poppet springs. 

Unseating the poppets allows com- 
pressed air to flow through the valve 
to the actuating cylinders to open or 
close the bomb bay doors, depending 
upon the position of the control switch 


SOLENOID NO. 


SOLENOID PLUNGER - 


PRESSURE 


EXHAUST 


. 
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connecting one or the other solenoid 
to the battery circuit. 

Initial current demand of 12 amp. at 
24 v. is only momentary, and is re- 
duced to 0.20 amp. necessary to hold 
in the plungers after one of the two 
coils is cut out immediately upon re- 
traction of the plunger. 


] SOLENOID NO. 2 





Schematic view of pneumatic valve. Electro- 
magnetic force of solenoid coils affects 
plunger retraction in fraction of second, un- 
seating poppets, breaking circuit in one of 
coils to allow holding coil to retain plunger 
against compression of poppet springs, and 
permitting compressed air to flow through 
valve fo actuating cylinders. Bomb doors 
anlatch and open in less than 7/10 sec., and 
close and latch in 1 2/5 sec. 
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CONTROL SWITCH SET TO OPEN BOMB BAY — 
SOLENOID NO. 1 ENERGIZED 
AIR PRESSURE EXTENDING CYLINDER PISTONS 
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By A. HARRY CROWELL 
Registered Patent Lawyer 


OLLOWING are digests of some of the 

more interesting recent patents on 
aviation developments granted by the 
U. S. Patent Office. Mr. Crowell will 
gladly furnish readers with free infor- 
mation on approximate cost and procedure 
in applying for patents and trademark 
registration. Address inquiries to him, 
care Avration, 330 W. 42nd St. New 
York City (18). Printed copies of any 
of patents listed are obtainable at a cost 
of 10c each, directly from U. S. Patent 
Office, Washington. 


Cockpit Enclosure for single-place aircraft 
comprises two symmetrical independent 
doors capable of acting as struts hinged 
together along peak of canopy and nor- 
mally attached by releasable swivel con- 
nection (to arch apexes of windshield and 
turtleback cover) in combination with 
pair of latching mechanisms manually op- 
erable from either outside or inside cock- 
pit. Thus entire hatch can be automati- 
eally released by airstream.—2,375,924, 
filed Nov. 11, °42, pat. May 15, °45, S. 
Johnson assignor to Republic Aviation 
Corp. To assure adaption of principles of 
this invention to large-scale production, 
simplified embodiments are presented in 
2,375,925, filed and patented on same 
dates, S. Johnson and E. Schenk, same 
assignee. 


Newly Designed Landing Gear has arm 
pivoted on, and extending down from body 
of plane, so that lower end of arm comes 
into contact with ound and swings 
rearward and upward as it trails, upward 
movement causing gear to be brought 
down into landing position, and dropping 
of arm causing gear to be raised.—2,376,- 
374, filed June 1, °42, pat. May 22, °45, 
R. H. Miles. 


Rotary Wing Control provides for blade 
flapping pivots appreciably offset from 
axis of rotation, and hub mounted for free 
tilting (as by universal joint) about point 
located on hub axis. Control system, 
having servo characteristics, is coupled 
with pilot’s flight control for effecting 
control in pitch and roll. This provides 
periodic differential changes of blade 
pitch.—2,376,523, filed Sept. 4, °42, pat. 
May 22, ’45, K. P. Synnestvedt, assignor 
to Autogiro Co. of America. 


Damping Device for Landing Gear, in- 
tended to prevent excessive relative ro- 
tational movement of elements when strut 
is compressed, embodies fixed abutment 
on one element, piston device rotationally 
coupled to other element and urged in 
direction of fixed abutment by strut fluid 
pressure, friction clutch compressed be- 
tween piston device and fixed abutment, 
and means for eepeorting piston device 
when strut is fully extended, so that 
pressure on piston is prevented from 
being transmitted to clutch.—2,376,678, 
filed Mar. 15, °43, pat. May 22, °45, 

eS. eee to Automotive Products 
o., Ltd. 


Propeller Blades automatically assume 
pitch of small value suited for high 
efficiency when acting as windmill, wing 
cooperating with propeller so it can re- 
cover fullest amount of energy from air. 
Flap and propeller are so connected that 
change of pitch to windniYlling state is 
accompanied by movement of flap to high 
lift position. Clutch, operated automati- 
cally in accordance with pressure in en- 
gine cylinder, is utilized for connecting 
propeller to engine, and when latter ceases 
to function, it is disconnected from pro- 
peller.—2,377,386, filed Jan. 2, °40, pat. 
June 5, °45, E. A. Stalker, assignor to The 
Dow Chemical Co. Presented are means 
(Turn to page 265. 
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Method for Covering Airfoils is in- 
tended to provide smooth attachment 
of skin to supporting structure to 
substantially eliminate projections and 
afford means whereby skin may be 
quickly installed or removed to facili- 
tate inspection and repair of internal 
mechanisms and structures. In ac- 
companying illustration, Fig. 1 is per- 
spective view of airfoil; Fig. 2, section 
taken along A-A; Fig. 3, exploded 
view of part in Fig. 2; and Fig. 4, sec- 
tion along B-B. 

Capstrip (1), shown in form of metal 
angle, is secured to top of rib (2), 
has inturned flange (3) terminating in 


to form spaced eye-members (5). Tape 
(6), stretched and pierced to receive 
eye-members, is temporarily secured to 
eapstrip, as by gluing, and covering 
(7) is also stretched and temporarily 
secured to face of wing, with side 
edges being pierced to lie above tape. 
L-shaped retainers (8), placed over 
covering, permit clearance for open- 
ings in eye-members, and flexible re- 









9 
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FIG. 3. 


U-shaped member (4), and is lanced - 








taining rods or strands (9) aré 
threaded through eyes to lock retainer 
and hold covering in place. Edges of 
covering and tape are stretched over 
retainer and doped to outer portion of 
covering to present’ substantially 
smooth cambered surface of high aero- 
dynamic efficiency. 

Fig. 4 illustrates method of applica- 
tion to inner ribs, with capstrip (1) 
having U-shaped depression, also 
lanced to provide eye-member. Cov- 
ering is stretched taut over capstrip 
and is forced into depression to obtain 
more tautness. Flexible retaining rod, 
flattened to form cutting edge (10), is 
threaded through eyes, pierces cover- 
ing, and holds it tight against edges of 
depression. Tape is then doped in 
place to provide substantially unin- 
terrupted flush surface. Tape is taken 
up by loosening with solvent, retaining 
rods withdrawn, and covering removed 
to provide access to structure interior. 
—2,375,951, filed Mar. 21, ’42, pat. May 
15, ’45, R. Simon, assignor to Briggs 
Mfg. Co. 











Recent Books 


DYNAMIC METEOROLOGY, by Joergen 
Holmboe, George E. Forsythe, and Wil- 
liam Gustin. John Wiley & Sons, New 
oo55 City. 378 pages, drawings, index. 


This basic introduction to theoretical me- 
teorology starts with the fundamental 
principles of physics and carries through 
to a consideration of the tools of thermo- 
dynamics and hydrodynamics needed for 
the understanding of atmospheric motion. 


WINGS AND THE WEATHER, by A. L. 
Chapman, Raymond Fletcher, and C. C. 
Maxey. Pitman Pub. Corp., New York 
City. 188 pages, drawings, charts, glos- 
sary. $1.75. 

A handy study guide in meteorology for 

pilots, this book includes questions and 

answers for review purposes. 


INDUSTRIAL PLASTICS, by Herbert R. 
Simonds. Pitman Pub. Corp., New 
York City. 396 pages, photos, index. 
$5.00. 

This third edition brings the list of Ameri- 

can plastics up to date, with new develop- 

ments and processes described. Chapters 
on foreign practice are expanded to cover 
all countries using plastics, with special 
emphasis being given to South America. 

Sections on the chemistry of plastics, also 

tables, statistics, and charts, are revised 

in the light of latest research. 


CT ee 


PER ARDUA, The Rise of British Air 
Power, 1911-1939, by Hilary St. George 
Saunders. Oxford University Press, New 
York City. 356 pages, photos, maps, 
index. .75. 

An authoritative history of British air 
power from its beginnings to the opening 
year of the war, by a writer who has con- 
tributed many other books on various 
branches of British military services. This 
present volume will be valued as a refer 
ence work. ‘ 


EMPLOYMENT TESTS IN INDUSTRY 
AND BUSINESS, 1945. Industrial Rela- 
tions Section, Princeton University, 
Princeton, N. J. 46 pages, index. $.50. 

Selected and annotated bibliography of 

books, pamphlets, and articles treating 

agp test procedures in employment 
eld. 


AUTUMN LEAVES. Reflections of an 
Industrial Lieutenant, by P. W. Litch- 
field. Corday & Gross Co., Cleveland, 
Ohio. 125 pages. Introduction by Dr. 
Jerome C. Hunsaker of MIT, illustrated 
by Rockwell Kent. 

Written by the chairman of the Goodyear 

Tire & Rubber Co., this book is a distilla- 

tion of his personal and business philoso- 

phy developed through an experience of 

45 yr. in industry. ‘“‘The world of tomor- 

(Turn to page 266) 
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The next challenge in air trans- 
portation is to get more revenue 
dollars from equipment. And like 
the champion it is, the Cyclone 
9 is ready to match its power and 
economy against the field. 

To operators who must stay in 
the black to stay in business, the 
Cyclone 9 offers two things. First, 
the power and mechanical per- 
formance necessary for airline 
operation. Second, economy — in 
the form of more power per 
pound, more value per mainte- 
nance dollar and more miles per 
gallon of fuel. These qualities 
come from the 18 years of flight 


Wright Aeronautical Corporation 











and research and refinement 
which have made the Cyclone 9 
the most highly developed air- 
craft engine in the world. Only 
by combining this power per- 
formance with economy could 
the Cyclone 9 have become a 
major airline engine and the 
greatest source of power for four- 
engined bombers. 

Now, with a sharp increase in 
power, and with added refine- 
ments for greater economy and 
improved operation, the Cyclone 
9 is available for the new types 
of planes which will bring about 
true mass transportation by air. 


Paterson, New Jersey, U. S.A 








Backbone of Business 


Air transportation of tomorrow will demand 
many types of planes: feeder, trunk and 
transoceanic. Yet the backbone of the busi- 
ness will be the transport carrying goods 
and passengers short distances quickly and 
economically. In this field, the Cyclone 9 
is unexcelled as a source of power. 


AIRCRAFT ENGINES 
DIVISION OF 
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@ The Breeze Cartridge Engine Starter is familiar equipment 
on the hard-hitting carrier squadrons of the U.S. Navy. Pro- 
viding a quick, dependable means of starting the most powerful 
aircraft engines, this starter has built up an enviable service 
record in all theatres of warfare. Operating on the spiral drive 
principle, as illustrated above, the light-weight Cartridge Starter 
smoothly transforms the 30-ton thrust of the fuel charge into 
crankshaft torque. The various models of the Cartridge Starter 
now in service are designed to spin into instant life engines 


ranging from 300 to more than 3000 horsepower. 
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CAB Authorizes PAA, TWA, and AA-AEA 
To Operate Over Atlantic and On to Far East 


« « - National airport program now taking solid form 
. - « Parts sales now organized; 125 craft get civil 


okay ... 18,000 civil 


After a long delay, and while 
the “chosen instrument” vs. 
controlled competition issue 
was still being fought out in 
Congress, CAB has authorized 
operation of three trans-At- 
lantic routes by Pan American, 
Transcontinental & Western 
Air, and American Airlines- 
American Export Airlines. The 
Atlantic U.S.-Europe flights 
carry heaviest of air traffic. 

Along with this announce- 
ment had come the Board’s 
approval. of purchase of AEA 
by AA for $3,000,000, which in 
effect makes American Air- 
lines one of the two new Car- 
riers over the Atlantic. Dis- 
solution of AEA is not being 
considered; the airline is to 
continue as a separate cor- 
portion under its present 
name. Combine will be called 
American Airlines System. 

Though PAA lost its battles 
for the “chosen instrument”, 
it still retains all its present 
routes, which are in the best 
traffic zones, and it gains new 
routes abroad, plus entry into 


craft in use; flight areas up 


the U.S. The CAB has author- 
ized PAA to operate to Bos- 
ton, Chicago, Detroit, Phila- 
delphia, and Washington, in 
addition to New York City. 

The trans-Atlantic decision 
(see accompanying map) en- 
larges this airline’s present 
route to London, now carrying 
on through Europe and the 
Near East to Calcutta, by way 
of Brussels, Prague, Vienna, 
Budapest, Belgrade, Bucharest, 
Istanbul, Ankara, Beyrouth, 
Bagdad, Teheran, and Kara- 
chi. Barcelona has also been 
added to company’s present 
Lisbon-Marseilles route. 

AEA is now certificated to 
operate from New York City, 
Boston, Philadelphia, Wash- 
ington, Detroit, and Chicago, 
via Labrador, Greenland, and 
Iceland, to Glasgow and Lon- 
don, and from Iceland to Stav- 
anger, Stockholm, Helsinki, 
Leningrad, and Moscow; also 
via Newfoundland to Foynes, 
London, Amsterdam, Copen- 
hagen, Berlin, Warsaw, and 





Moscow. 


TWA was granted a route 
from points in the US. (air- 
line has stated its intention 
of using Boston as a co-ter- 
minal), over a northern route 
to Foynes, Paris, Berne, Rome, 
Athens, Cairo and Jerusalem. 
Basra, Dhahran, and Bombay, 
plus a southern leg to Lisbon, 
Madrid, Algiers, Tunis, Tripoli, 
Benghasi, and Cairo. More- 
over, it can also operate by 
way of Lisbon and Madrid to 
Rome, where the company 
will connect with its services 
over its northern route. 

With conditions as unsettled 
as they now are in the war- 
torn and Allied-occupied coun- 
tries in Europe, it is apparent 
that there are many problems 
and details yet to be worked 
out before the airlines can ac- 
tually start operating com- 
plete services over the routes. 
But now having hurdled the 
initial barrier by getting CAB 
certification, the airlines and 
the U.S. can begin to iron out 
the attendant difficulties. 

The McCarran bill provid- 
ing for a foreign service cor- 
poration was defeated in com- 
mittee and is now regarded as 
dead, while the proposal to 
exclude domestic airlines from 
flying abroad was getting no- 
where, as we went to press. 

When leaders of the Senate 
Commerce Committee (which 





had jurisdiction over the Mc- 


Coming Up 


(Meetings and dates subject to 
wartime conditions under ODT 
Regulations), 


Aug. 16 - 17: IAS Los Angeles 
Meeting. 
Sept. 2: Interhemisphere Con- 


ference on Frequency Allo- 
cations and Revisions, Rio 
de Janeiro. (Postponed from 
June 2.) 

Oct. 4 - 5: IAS Light Aircraft 
Meeting, Detroit. 

Oct. 4 and Nov. 1: SAE South- 
ern California Section Aero- 
nautic Meeting, Hotel Bilt- 
more, Los Angeles. 

Oct. 16: First Annual Meeting, 
International Air Transport 
Assn., Montreal. 

Oct. Pc IAS Washington Meet- 
ng. 

Oct. 31 - Nov. 3: 1945 National 
Aviation Clinic, Oklahoma 
City. (Pre-clinic conferences 
start Oct. 27.) 

Nov. 16: IAS Engine & Acces- 
sories Meeting, Dayton. 
Dec. 17: IAS Wright Brothers 

Lecture, Washington, D. C. 








Carran bill and related bills) 
were convinced the fight was 
ended, they advised the Presi- 
dent, who had held up action 
by CAB pending Congressional 
determination of foreign air 
policy. Mr. Truman then ap- 
proved the Board’s authoriza- 
tions. 

Regarding extension of Pa- 
cific routes, CAB has recom- 
mended that United Airlines 
be authorized to establish a 
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BAG NIP 


handled by the Reconstruc- 
tion Finance Corp., will be 
about $45 million. It is hoped 


..|that substantially all of the 
~ |government’s stock of parts 


™\jand components can be sold 





-— BAG 


First photo of paper-made war balloon of type Japs have aimed at Amer- 
ica in an attempt to score hits on our homeland. Carrying fire and anti- 


personnel 


bombs, bags are designed to destroy themselves after all 


explosives have been dropped. Insert left is a closeup view of aneroid 
barometers which actuate release of bombs, while right insert shows an 
incendiary bomb (right) and a 33-lb. anti-personnel missile carried by 
balloon depicted. Bag was found in western Canada. (Press Assn. photos) 





route linking San Francisco 
and Los Angeles with Hono- 
lulu. PAA has not flown to 
Hawaii commercially since 
Pearl Harbor. 


National Airport Program 
Now Taking Solid Form 


After controversy over the 
years, a national airport pro- 
gram is beginning to shape up, 
and this program probably 
will take the form of finished 
legislation in the latter part of 
this year. 

Of the many airport bills in 
Congress—all of which would 
authorize appropriation of 
federal funds to be matched 
with state, county, or munic- 
ipal funds, for the construc- 
tion of about 3,000 new fields, 
bringing the country’s total to 
about 6,000—the latest is HR- 
3515, introduced by Rep. Clar- 
ence Lea of California. 

Mr. Lea previously had in- 
cluded the airport program in 
his omnibus bill to revise the 
Civil Aeronautics Act. When 
he saw that he could not get 
agreement on that bill, he sep- 
arated the airport provisions 
from it, and offered the air- 
port measure as HR-3170. 
Then the House Interstate and 
Foreign Commerce Committee, 
of which Mr, Lea is chairman, 


bad b ba 








revamped the measure and 
Lea introduced the new ver- 
sion HR-3615. 

Under the revision, there is 


no change in the formula for Pp 


allocating monies, and Federal 
funds can be used’ to purchase 
lands. Any public agency— 
city, county, or state—can 
qualify for federal aid for its 
airports. A planning appro- 
priation of $3 million is pro- 
vided for, and $50 million is 
suggested for U.S. territories 
and possessions. Allocated 
funds cannot be re-allocated 
to another sponsor until June 
30, 1956. 

On the Senate side, a sub- 
committee of the Commerce 
Committee approved a bill 
which would provide $500,000,- 
000 annually, 65% for small 
airports, and 35% for big-city 
projects. This division will 
be further contested by city 
and state politicians. 


Parts Sales Now Organized; 
125 Craft Get Civil Okay 


Plans for the sale of $1 bil- 
lion worth of airplane parts 
and components through reg- 
ular commercial trade chan- 
nels have been completed by 
the Surplus Property Board. 

Cost of the warehousing and 
sales program, which will be 





.|liaison, 





within a year, since prices will 


sidecline rapidly after that. 


At this writing there was no 
indication that SPB intends to 
sell government surplus air- 
planes through trade channels. 
Continuous criticism by serv- 


i}ice operators, leveled at direct 


sales from government to pur- 
chaser, recently culminated in 
an appeal by National Aviation 
Trades Assn. to the Senate 
Small Business Committee, 
headed by Sen. James E. Mur- 


jjray. Asked was a Congres- 
i isional investigation. 


Roscoe Turner, NATA presi- 
dent, requested permission to 
submit further evidence, and 
he suggested that Congress 
determine whether plane pur- 
chasers are satisfied, and if 
not why. The service opera- 
tors want to distribute the 
surplus planes themselves. 
Turner quoted the Surplus 
Property Act at length to es- 
tablish his case. 

Civil Aeronautics Adminis- 
tration has approved of 125 
types of surplus military air- 
craft for civilian use—mostly 
trainers, transports. 
They are the products of 21 
different manufacturers. 

Over 130 models have been 

found by CAA to be unsuitable 
for civilian certification. These 
are mostly tactical types, such 
as bombers, fighters, special 
trainers,eall built especially for 
military use. RFC has about 
6,000 of these tactical planes 
in surplus. There is strong 
pressure on Congress to rule 
that most of them be junked. 
Some are being allocated to 
schools for experimental pur- 
OSes. 
About 3,000- surplus light- 
planes have heen sold; sev- 
eral scores of transports have 
been allocated to domestic and 
foreign airlines; and 88 Lode- 
stars are for sale: 


18,000 Civil Craft in Use; 
Flight Areas Up 


There are now some 18,000 
training, charter, rental, and 
private aircraft operating in 
the United States, as com- 
pared- with about 8,000 two 
years ago, according to an 
estimate Spy the National 
Aeronautic Assn., based on 
CAA statistics. 

This is phenomenal growth, 
says NAA, in face of restricted 
flight, cessation of new plane 
production, and gasoline ra- 
tioning. Even more remark- 
able, chimes in CAA, is the 
increase from 1,800 civilian 
flight areas to over 3,000 this 
summer. The prewar airplane 
peak (not including military 
and air transport) was 25,000. 

Planes have been going into 
use for purposes of training, 
charter operations, and busi- 
ness flights. Hundreds of new 








students are reported in many 
localities. The shortage of 
airline seats has caused many 
lighter craft to be put into 
charter, contract, and taxi 
service. About 3,000 airplanes 
have been transferred from 
surplus military to civilian 
status. 


*« KNOW-HOWS x 


Conveyor cleaning system, de- 
vised by Rome ATSC, uses over- 
head chain belt in series of 
turns, thus enabling installation 
of 400-ft. line of tanks in space 
only 46 by 86 ft. 


Graphite-base thread lubricant 
for sparkplugs, developed by 
General Fetroleum, is stated to 
have eliminated galled threads 
and seized plugs in B-24 en- 
gines, 


Helium gas in tires is disclgsed 
by Convair to have effetted 
weight saving of 154 lb. over air 
on Model 37 airliner landing 
gear. 


Magnetic thickness gage, used 
by GE for measuring thickness 
of plastic cabin windows, per- 
mits detection of inaccuracies 
of less than 0.03 in. 


Neon bulbs, states Goodrich, 
have been found effective in 
testing rubber belts and hose 
for static conductivity, with ob- 
ject of eliminating fire risk 
caused by static sparking. 


Lucite bands are reported by 
duPont to be used by ATSC as 
safeguards against risk of shock 
absorber cylinder collapse when 
deflating aircraft landing gears. 


Black light as means of detect- 
ing minute holes in welds is 
said by Surface Combustion Co. 
to have reduced rejects from 35 
to 1%. 


Alemite centralized lubrication 
of landing gears, flaps, and 
cowl rings is claimed by manu- 
facturer to have saved over 4 
hr. at each lubrication period. 
Combustion analyses are cited 
by Richfield to have enabled 
production of J-P fuels giving 
greatly increased power and 
efficiency, with new fuels being 
keyed for requirements of spe- 
cific engines. 


Record of 8,064 dressings for 
only 10.55 carat loss between 
sixth and seventh setting is re- 
ported by Diamond Tool Co. for 


special diamond tool used on 
24-in. dia.,.3-in. face, Norton 
crankshaft grinder (401N27 
Carborundum wheel). Called 


largest of industrial diamonds, 
stone originally weighed. 62.5 
carats, and after 4% yr. of con- 
stant service it is still in use 
with 19.2-carat weight. 


* SPOT CHECKING « 


Aiming to promote utility of 
airplanes on farm and adapta- 
tion of craft to farm life, Okla- 
homa Flying Farmers’ were 
readying a display of — 
planes on campus of Oklahoma 
Agricultural & Mechanical Col- 
lege, Stillwater, as we went to 
press. During display, Flying 
Farmers planned to hold a 
forum and panel discussion on 
how they use light craft in their 
farming operations. 


Formation of a Brazilian com- 
pany to undertake development 
of air pickup operations in 
South America has been com- 
pleted by All American Avia- 
tion. New company will be 
known as  Equipamento. All 
American Aviation S/A. It is 
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Fairchild C-82 “Packet” has a range of 4000 miles with 2312 
cubic feet of cargo space—88% of the capacity of a railroad boxcar. 















far great interest created by the Fairchild C-82 “Packet” 
arises only partly from its obvious usefulness in the war. 
Many see this remarkable airplane as a ‘“‘preview’’ of peacetime 
things to come. Now an Army cargo and troop carrier, it may 
well be the herald of future traffic in air freight. 

The C-82 has sometimes been called the “‘flying boxcar”. 
It might also be called a “flying inventory of Revere aluminum 
tubing”’, for in it is used a broad cross-section of the types 
and sizes of aluminum alloy tubing produced by Revere. In 
addition, Revere magnesium alloy sheet and plate are used for 
a number of purposes. Among them is the large instrument 
panel illustrated here. 

The use of Revere magnesium in this new airplane is testi- 




















Here is the way @ 2%-ton Army truck can climb into the “Packet” under its 


mony to the way engineers have come to regard the wrought own power. The ramp is carried inside the airplane. 
magnesium alloys in their untiring search for new and better ; aS aie Rae m 

. . . View of the instrument panel, one of the various units in the “Packet” made 
ways to reduce unproductive weight. In the high strength- of Revere maqueiians allay sheath: 


weight ratio of magnesium alloys, in the opportunity these 
materials offer for increasing the local stability and stiffness 
of many structures without weight penalty, and in the sub- 
stantial weight savings often directly possible, engineers find 
an attractive avenue for advances in aircraft performance. 

For detailed information on magnesium alloy sheet, plate, 
tube, rod, bar, extruded shapes and forgings, call Revere. A 
Revere Technical Advisor will gladly consult with you. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N. Ys 


Listen to The Human Adventure 
on the Mutual Network every Wednesday evening, 10 to 10:30 p. m, EWT 
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TRANSATLANTIC WEEK-ENDS! 
New York to London is a proposed 9-hour 
hop through the sub-stratosphere in these 
204-passenger Pan American sky giants! 



















Super-fuel is a key to super-flights. Sin- a A \ 
clair Aviation Gasoline will aid commer- oo F 
cial flying on national and international ee teeny ' 
routes. we i 
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SINCLAIR RUB- 
BER INC. manufac 
tures in one year 
sufficient basic material 
to produce 78,000 tons 
’ of synthetic rubber. This 
* plant at Houston, Tex. 
+ is Sinclair-operated for 
the Government, 
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DIRTY or defective spark plugs can 
waste one gallon of gasoline in 10 
. +. can contribute to excessive wear 
that junks cars. Save gas, save wear, 
save your car! See your Sinclair 
Dealer regularly, 























FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, n. ¥. 
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stated that operations are ex- 
pected to begin this month. 
Similar companies. are - also 
planned in other South Ameri- 
ean countries. Specifications 
have been submitted to numer- 
ous American companies for 
specially-designed gliders, which 
are to be used in addition to 
poser: and conventional cargo 
craft. 





Wisconsin has passed what is 
termed the first state law au- 
thorizing high school contracts 
for flight instruction of pupils. 
State’s Department of Public 
Instruction, with help of CAA, 
worked out a program calling 
for 4 hr. of flight experience in 
addition to classroom aviation 
studies. 


TP-51 is revealed as designa- 
tion for NAA’s two-place Mus- 
tang adapted to dual instruc- 
tion (pictured in Feb. AVIATION). 
New craft will be put into lim- 
ited production for transition, 
gunnery, and tactical training. 


Delegation of aviation, educa- 
tion, and public relations au- 
thorities attended first Congress 
on Air Age Education to study 
“How the Airplane Can Serve 
Mankind Tomorrow,” at Uni- 
versity of Denver. Exploring 
airplane’s possibilities in four 
major categories — geography, 
socio - economic institutions, 
aero-politics, and cultural rela- 
tions — Congress was_ seeking 
best method of educating youth 
and adults re civilizing effects 
of aircraft. 


Four new types of giant Clippers 
were revealed to-be planned for 
operation by PAA. Clipper Type 
8 will be Lockheed Constella- 
tion, to carry 56 passengers at 
300 mph., with over 1,500-mi. 
range, for express schedules on 
medium-range routes. Type 9 
is to be Douglas DC-7, to carry 
108 passengers at 300 mph., 
with a range in excess of 2,500 
mi. Type 10 will be Lockheed’s 
four-engine L-89, to carry 128 
passengers and crew of eleven 
at 800 mph. for a 2,300-mi. 
range. Latter.craft is to have 
two decks, nine luxurious state- 
rooms (each with two berths), 
twelve additional berths, 89 re- 
clining chairs, several rest 
rooms, and cook’s galley. Type 
11 will be Convair’s CV-37, to 
carry 204 passengers at 340 
mph., with a 3,100-mi. range. 


Add Forecasts: U. S. will have 
a minimum of 3,500,000 licensed 
personal pilots by 1960 if prog- 
ress made since 1929 continues 
at same rate, William A. Mara 
of Bendix predicted. He also 
declared that at end of war 
there will be a pool of some 
6,000,000 active or potential fly- 
ers in this country. Nucleus of 
this pool, Mara said, will in- 
clude: 107,327 personal pilots 
holding CAA licenses at end of 
44; 25,000 licensed transport 
and commercial pilots; 159,000 
pilots listed as trained by AAF 
as of December 1, 1944; and 
47,000 pilots listed on Navy’s 
roster as of Dec. 1, 1944. 


BOAC is quoting price of one- 
way flights from Baltimore to 
London as $572-plus-tax, for 
total of $657.80. Departures 
from Baltimore are on Sundays, 
Tuesdays, Thursdays, and Fri- 
days, at 11:30 p.m. 


Need for elevated landing termi- 
nals adjacent to principal post 
offices in all large metropolitan 
cities of 250,000-and-up popula- 
tion was subject of recent talk 
by Oliver Parks. Also revealed 
was plan for such a terminal in 
St. Louis, to be located along- 
side of- Municipal Post Office 
and Union Station. This would 
‘ave on its roof a north-south 
fight deck 250 ft. wide and 
“500 ft. long, plus an east-west 
Ceck 250 ft. wide and 3,000 ft. 


PATHFINDER LIGHTNING 


With special detecting equipment fitted in a blunt, round nose, Lockheed 
Lightning Pathfinder (top) is able to pinpoint targets—through fog, dark- 
ness, or bad weather—for other formations of high-flying P-38 bombers, 
which carry up to 4,000 Ib. of bombs each. A second crew member, seated 
between nose and pilot, operates highly accurate “Mickey” bombsight and 
is able to aim and also drop bombs for entire group. 

Above: Latest model Vought Corsair to see action is this F4U-4, incor- 
porating new P&W Double Wasp R-2800-C engine of 2,100 hp., four-blade 
Hydromatic propeller, larger cowl flaps, cleaned-up cockpit canopy, and 
elliptical-shaped engine cowl, with air intake in bottom. New craft now 
has over 425-mph. top speed and rate-of-climb has been increased almost 


1,000 fpm. (AVIATION staff photo) 








AND SPEEDIER CORSAIR 


jtution Ave., 








storage space for planes, and 
elevators would raise and lower 
craft. On ground would be an 
airway station, automobile-bus 
depot, parking space, and suffi- 
cient warehousing space to take 
care of freight delivered by 
planes, trucks, and trains. Esti- 
mated cost of structure would 
be about $15,000,000. 


Famed prewar Bendix Trophy 
Race is planned to be resumed 
in new peace by Bendix Avia- 
tion. It is stated that event will 
stimulate research and develop- 
ment of airplanes and accesso- 
ries in addition to spotlighting 
aviation. Best cross-country 
Bendix time was established by 
Frank Fuller in 1939, with a 
time of 7 hr. 14 min. in a spe- 
cially-prepared Seversky racer. 
Aircraft development since then 
was demonstrated by 6 hr. 3 
min. 50 sec. cross-country flight 
by giant Boeing C-97 in Janu- 
ary. 


Cockpit standardization for sin- 
gle - place, side - by - side, and 
transport aircraft has been aim 
of recent discussions by Joint 
Aircraft Committee of AIAA 
(formerly Aero Chamber). Full 
size mockups of such standard- 
ized cockpits would be made 
available to manufacturers on 
a loan basis, according to plan 
outlined. Emphasis would be 
placed on establishment of di- 





long. Beneath decks would be 
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rection of motions, location of 





and desirable 
aircraft 


control 
shapes 
controls. 


groups, 
and colors of 


Engineers doing original re- 
search in welding fields are in- 
vited to, send their papers to 
Davis elding Library, Ohio 
State University, at Columbus, 
Ohio, for permanent filing and 
use by industry. Also sought 
for. patent references are nume 
bers of patents pertaining to 
welding and welding equipment, 
machine design, structural de- 
sign, and applications. 


Ercoupes are scheduled to be 
merchandised this Fall through 
Marshall Field & Co., Chicago 
department store. Contract for 
this sales plan was completed 
through Parks Aircraft Sales & 
Service, East St. Louis. Parks 
salesmen are to handle the sell- 
ing of the Engineering & Ree 
search Corp. craft, with dem- 
onstration flights to be made 
from a Chicago airpark. 


Publications: Booklet ‘‘Army- 
Navy Contractors Guide for 
Prime and Subcontractors” may 
now be obtained without charge 
from Readjustment Distribution 
Center, 6th Floor, 90 Church 
St., N. Y. C. (7). This 60-page 
illustrated work offers an oute 
line for contractors which suge 
gests methods of advance plane 
ning and depicts practical pro- 





cedures for the settlement of 


terminated contracts... “An 
Estimate of the Postwar Air 
Freight Potential From Detroit 
to San Francisco” is title of 
special survey report issued by 
Edward S. Evans Transporta- 
tion Research, 435 Woodward 


Bldg., Washington, D. C. Also 
available are these further re- 
ports: ‘“‘Postwar Air Transpor- 


tation of Fresh Strawberries 
and Tomatoes From Florida to 
Detroit,” ‘‘Postwar Air Trans- 
port Costs and Markets for Let- 
tuce,”’ ‘“‘The Use of Surplus War 
Cargo Planes to Transport Agri- 
cultural Perishables,’ and “The 
Place of the Contract Cargo 
Airline in America’s Postwar 
Sky.” . .. Now being distrib- 
uted is “1945 SAE Handbook,” 
giving new standards on elec- 
trical equipment and non-metal- 
lic materials, and also the re- 
vised standards on_ gasoline 
engines, iron and steel, lighting, 
non-ferrous metals, and parts 
and fittings. Limited supply of 
this 620-page work is offered to 
non-members at $5 per copy 
through SAE office at 29 W. 
Mesto Se Cy 38) 2%- 6 
Now underway is compilation 
of National Research Council's 
directory, “Industrial Research 
Laboratories in the United 
States.” This 8th edition will 
be first revision in 5 yr. Re- 
search men are asked to check 
with their directors regarding 
reception of questionnaire for 
laboratory coverage in direc- 
tory. If not yet received, ques- 
tionnaire will be sent upon re- 
quest to Library of National 
Research Council, 2101 Consti- 
Washington (25), 


‘AMERICA AT WAR 


Aviation's Communique No. 43 


Maj. Gen. Curtis E. LeMay, 
commander of the 21st (Mari- 
anas) Bomber Command, re- 
cently stated at a press con- 
ference in Washington, that 
American air power can and 
will knock industrial Japan 
out of the war. LeMay is the 
first high authority in avia- 
tion to make such a definite 
prediction. He said that, be- 
cause the B-29’s carry heavier 
loads, Japan is already getting 
a rougher beating than Ger- 
many got from a thousand 
B-17’s and 24’s. Superfortresses 
attacks, he promised, very 
soon will be on the thousand- 
plane scale. In addition, of 
course, the enemy will be 
pounded by the Navy’s avia- 
tion and by the Army’s Eighth 
and other sky forces. 

Superfortresses and other 
aviation started, July 1, to 
drop destruction on the enemy 
at the rate of 2,000,000 tons 
per year, according to General 
H. H. Arnold, chief of the Air 
Forces. That may be com- 
pared with the rate last May 
of 288,000 tons per year. The 
two million ton rate will 
“scale” at 5,480 toms per day. 
Of the two million tons, 1.3 
million will come from the 
Marianas and Okinawa, and 
3 million from Gen. George C. 
Kenney’s air forces under 
Gen. MacArthur. Gen. Arnold 
said he did not mean to imply 
that the Japs can take this 
sort of punishment “by the 
year,” but our forces are ready 
for them if they can. 

Marking AAF Day (Aug. 1) 
a force of 882 B-29’s hit Japan. 
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PLANES: Keyion lightness 


@ts plans for tomorrow's HOTELS: Koylon comfort meets 


schemes fer room, lobby and 
restaurant furnishings in 
tomorrow's hotels 
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Planners of the future 
plan with “U.S.” KOYLON FOAM 
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TRAINS: Koylon all-condition 
restfuiness is ideal for the cars 
of tomorrow's streamiiners. 


cst mrogng mecontra Ose On 







BUSSES : Koylon clean, 
€ross-country comfort is perfect 
for tomorrow's busses. 









TRUCKS : Koylon durability 
is particularly valuable to 
tomorrow’s trucks, 













You can plan with Koylon, too 


If you’re tomorrow-minded—you’re bound to be Koylon- 
minded. Because, after the war, ‘‘U. S.”” Koylon Foam 
will return— Comfort Engineered to meet your particular 
requirements. 

INTERIORS: Keylon =» For ten years, Koylon has proved the ultimate in 


adaptability is especially : ° 
suited for upholsterers comfort. To sit or lie on Koylon means to be caressed 


“merrow's interiors. in bottomless comfort that only a combination of pure 
air and buoyant rubber latex can give. 

Koylon comfort is equalled by its vermin-free, per- 
spiration-free cleanliness. Koylon durability makes it 
amazingly economical. Not only does Koylon keep its 
shape permanently, but its even support gives longer 
life to the upholstery around it. Repairs, renovations, 
replacements become rarities, because Koylon has no 
troublesome supporting parts. 

Comfort Engineered “U.S.” Koylon Foam merits a 
place in your future plans. 


1230 SIXTH AVENUE - ROCKEFELLER CENTER + NEW YORK 20, N. Y. @® Serving Through Science 


UNITED STATES RUBBER COMPANY |‘ 
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x TAGGING THE BASES x 


Round Lake, N. Y. Seaplane 
pase is now reconditioning an 
ex-AAF Waco equipped with 
Edo floats. Operator Lewis F. 
Lavery states his 
puilding, comprising shop, office, 
restaurant, and rest rooms, 
peing completely refitted. 


Newly opened is Albany, Ga., 
municipal airport, which Bob 
Wier is managing. 


Basing at Miami, Fla., Pilot W. 
D. Hilsabeck, uses his seaplane 
as timesaver when census tak- 
ing among Keys. 


Falls Flying Service, Thief River 
Falls, Minn., announces addition 
of a Taylorcraft to fleet. 


Dervind Mata- 
moras, Pa., is now using Ran- 
ger-engined Fairchild M62A for 
advanced training. 


Tacoma, Wash., Flying Service 
is projecting an 80-acre airpark 
on waterfront 8 mi. from city 
eenter, reports Operator Ben 
Barry. 


Flying School, 


nere within flight distance 
of Kansas State College, Man- 
hattan, Kan., are specially in- 
vited to attend three-day air- 
port development conference 
slated for Fall. Dean R. A, 
Seaton, of Engineering, may be 
checked for arrangements. 


Bob Johnson, Missoula Airport 
Mont., is active in promotion of 
state Aviation Trades  Assn., 
assisted by Carl Schirmar, Spo- 
kane, members of Washington 
organization. 


Eldon, 


lakeside | 





Mo., plans to open new 
municipal airpark with special 
“service station on wheels” car- 
rying all necessary equipment 
for line service, states Mayor 
Bob Reed, mainspring of proj- 
ect. 


Trained by 17 operators, 371 
Tennessee students from 45 
high schovls have received 4-hr. 
flights at expense of State. 


A Stag ha eg ee type airport is 
being built about 5 mi. from city 
center of Portland, Me., by H. F. 
Troxel. 


* CANADIAN NOTES « 


By James Montagnes 


Defending government against 
charges at it was -destroying 
many aircraft and much equip- 
ment instead of placing it for 
sale, Minister C. D. Howe said: 
“A defective plane is a poten- 
tial killer. The government 
would certainly be held blame- 
worthy if any of these potential 
killers fell into the hands of in- 
experienced pilots or were used 
for transport purposes. In order 
to be sure that carcasses of 
these planes were not made into 
usable aircraft, the wooden car- 
casses were burned and the 
metal carcasses rendered into 
scrap and sold as such. War 
Assets Corp.,’’ he continued, 
‘has several thousand airplanes 
for sale, and already has sold 
400. Every plane sold is put in 
first-class condition before it 
leaves the custody of the gov- 
ernment. Anyone needing an 
airplane of the types used in 
air training need not go to the 
junk pile for it.’ 





while. 


duffle were right. 


tant—and difficult—task. 








Department. 


THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 


Our Postwar Pian: Round up all the fastest airplanes in 
the world and make them run a 500-mi. race, each choos- 
ing his own altitude, no excuses accepted from losers. 
After that there will be only one fastest airplane—for a 


Military domination of this civilian government is wear- 
ing thin. Congress soon will call for accounting on pro- 
duction of supplies and weapons that will never be used. 
The responsible officers’ fear of being caught short of 
supplies, soon will swing, like a radio compass passing a 
station, to fear of being caught long on extravagance. 


People who said that armies would fly with all their 
One whole Chinese army has been 
flown. Of course, airborne services have only got a bare 
start in this war; however, if there is more war, this sort 
of thing will be fully exploited. 
rocket transportation of explosives and freight (if not 
soldiers) will add up to future attacks which will make 
the old blitzkrieg look like a sack race. 


One World, as Willkie called it, will be more evident in 
aviation (with electronic communications, traffic control, 
and avigation) than in any other field. The long range 
Signal will overlap around the world; limited frequencies 
will make community use mandatory. Formation of a 
world aeronautical radio organization will be an impor- 


Congress is pleased, in general, with policy and action 
of the CAB, and there will be strong opposition on the 
Hill and in the White House to all proposals to throw 
aviation into a transportation agency with other inter- 
State commerce—also against measures to set up a new 
aeronautics commission independent of the Commerce 





It’s envisioned that 
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ANOTHER 6IG “B” IN NIPPON'S BOWNWET—THE 22 


Here is Convair’s B-32 heavy bomber, now revealet by ASF w be wm aclwr 
against Japs. Craft is a high wing, and 2 dominant fezture cs Wwhty utde- 
which towers 32 ft. 2 in. Nose profile is “stepped” by comtour of comiew 


cabin, and position for bombardier angles plane's chin. Power & 


Ssuppieet 


by “four 2,200-hp. Wright Cyclone engines fitted with Curtiss electric poops 
and dual-wheeled tricycle landing gear is employes. Spar ic 135 %. tengte 


83 ft. 1 in., and gross weight is in 


60-ton category. in sze compa“sor 


Boeing B-29’s span (141 ft. 3 in.) and length (99 *) are siigictly greater. 


while tail height of Superfort (27 ft. 9 im.) is ‘ess. 


(A tetaiiet swry oF 


B-32 will appear in September Aviation.) 





Boeing of Canada’s Vancouver 
plant may possibly make post- 
war commercial aircraft for 
Russia, according to industry 
rumors. Such a project would 
have to await finish of current 
job on Superfort bomb bays and 
other sections. 


A National Air League of Can- 
ada was recently formed at 
Montreal, with Air Industries & 
Transport Assn., 

League of Canada, 
Flying Clubs Assn., Air Force 
Veterans Assn., and Soaring 
Assn, of Canada participating. 


* OBITUARY « 


Col. Clifford B. Harmon, pioneer 
in aeronautics and donor of 
Harmon Trophy. As early as 
1910, after establishing altitude 
record of almost 16,000 ft. for 
balloons, he became interested 
in heavier-than-air craft. 
amateur to receive Aero Club of 
America pilot’s license, he es- 
tablished numerous flight rec- 
ords. During World War I he 
served in Aviation Section of 
Signal Corps, and later he pro- 
posed to League of Nations 
Council the formation of an in- 
ternational air force. He was 
founder and first president of 
Ligue Internationale des Avia- 
teurs. 


o 


Henry J. Brown, veteran pilot 
and attorney. A training pilot 
during World War I, he ter 
became one of original airmail 
pilots. Subsequently he was 
associated with National Air 
Transport and Ludington Air- 
lines. During National Air 
Races in 1929, he won 2,100-mi 
non-stop Los Angeles-to-Cleve- 
land Derby. From 1936 to ‘41 he 
served as attorney in Bureau 
of Aeronautics and and 
from °41 to "43 was with PAA, 
ferrying bombers to Far East. 
A pioneer in use of blind flying 
equipment, he also helped in de- 
velopment of stabilizer. He was 
member of Caterpillar Club, and 
was resident of Cleveland 
Quiet Birdmen, 


Edson F. Gallaudet, aeronautical 
engineer and inventor. He 
learned to fly as early as 1911, 
and in World War formed 
Gallaudet Aircraft Corp. He 
was member of Federation Aero- 
nautique Internationale and as- 
sociate fellow of IAS. 


W. L. Richardson, pioneer in 
aerial photography. ailed for 
his aerial pictures during ser- 
vice as a seaman in U. S. Navy, 
he was designated official pho- 
tographer at Pensacola Naval 
Air Station. He later became 
ensign, returned to civilian sta- 
tus in 1922, and became Senior 
gaan Bureau of Aeronau- 
tics. 


* CALLING HAMES + 
|\Kenneth MacGretr 
| elected pres. of Ab 


hae 0 oben 
ASSYLEE. 
Harry A. Harter bee been memed 
| Operating gemer2)]) mer for Das 


|\Coast AWPC. Inc Buozré alse 
jappointed Ruth J. Stene ze 
| permanent council secr. 

Col. William Westlake hes te=m 
assign to Air Div. & Al 
iGroup Control Council im Ge- 
| many. 


| 
| Miss Katheryn Anderson wae 
appointed to newly created posi- 
tion of Chief Stewardess for 
Alaska Airlines, inaugurating 
stewardess service om rou 


| Maj. Thomas D. Neelands has 
been elected to Beech board. 
any E. Colvin, pres. of 
Aerco, has been re-named gen- 
eral chairman of Los Angeles 
Aviation War Conference. 


John H. Humpstone has been 
made asst. director of commer- 
cial sales group in charge of ex- 
port sales for Glenn L. Martin 
Co.; Howard Stansbury became 
sales mgr. for Mars and other 
flying boats; and John €E. 
Soenke, was named to domestic 
commercial sales and as mer. 
of special projects. 


Beverly E. Howard has been 
named a director of All Ameri- 
ean Aviation; and Richard D. 
Warfel was appointed company’s 
personnel director. 


Arthur G. Renstrom has been 
made chief librarian for CAA, 
and James M. Dikeman has been 
named asst. general counsel. 


A. C. Martin has been designat- 
ed mgr. of U. S. Rubber Co.'s 
airplane tire dept. 


Walt Peters has been named 
pres. of Wyoming State Aero 
Commission. 


W. J. Blanchard, general mer. 
for Aeroproducts div. of GM, 
has been elected pres. of Day- 
ton, Ohio,.C. of C. 


S. J. Ingram, has been placed in 
charge of Braniff Airways’ 
Washington, D. C., office, 


William B. Stout will head aute 
research and development for 
Graham-Paige Motors Corp. un- 
der an agreement with Convair. 


William M. Stevens, N. Y. dis- 
trict traffic mgr. for NAL, has 
been made sales mgr. for entire 
airline. 


E. A. Rosser has been named 
TWA’s director of sales for air- 
line’s central region; and Leon- 





(Continued on page 211) 
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Write For 
NEW LATHE CATALOG 


Shows all South Bend Engine 
Lathes, Toolroom Lathes, and 
Precision Turret Lathes in full 
color. Ask for Catalog 100-D. 








Interior views of a Commando Flying Machine Shop of the XX Bomber Com- 
mand equipped with a South Bend Lathe. Official U. S. Army Photos, 





Flying machine shops are playing a vital behind-the-scenes role 
in the operation of the B-29 “Superfortresses” now carrying on the 
air offensive against Japan. 

With ordinary repair facilities, it takes days or even weeks to 
repair bombers grounded away from their bases—often they have 
to be abandoned. Now Curtiss Commandos fly machine shop facili- 
ties to these planes, enabling them to quickly return to their bomb- 
ing missions. These flying machine shops, through the diversity of 
their metal working equipment, are performing every type of repair 
work except the complete rebuilding of engines and planes. 


The unprecedented job being done by these flying machine 
shops is bolstering our striking power where it is needed the most. 
As an important part of this equipment, South Bend Lathes are 
contributing their dependability, accuracy, and versatility. 


in te ee ee a en ie ie ae i. ot se oe ee eee eee eee aa 2h Gdeeee Gieeteed 


Pa ee eo ee, 


SOUTH BEND LATHE WORKS 


Lathe Builders for 38 Years 
503 EAST MADISON STREET SOUTH BEND 22, INDIANA 
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AVIATION MANUFACTURING 





Seek Fast Cancellation 


e « » Government now 
- - . AIAA faces big 


Rapid cancellation of war 
production contracts, includ- 
ing those for aircraft, is pro- 
posed by WPB, which has out- 
lined this speed-up policy in 
a revision of its contract ter- 
mination procedure. 

The revision is ‘an amend- 
ment to Directive 40, which 
promulgated the Production 
Readjustment Committee of 
WPB and which is the execu- 
tive instrument of the Office 
of War Mobilization & Recon- 
version. The Committee re- 
views procurement cutbacks 
and the utilization of released 
production facilities. 

The amended section of 
Directive 40 provides that: 
(1) Contracts will be canceled 
as rapidly as possible after 
vV-J day; and (2) that pro- 
curement agencies will report 
to the Production Readjust- 
ment Committee those pro- 
grams which they wish con- 
tinued after victory. . 

In general, contracts for 
combat equipment will be can- 
celed, while those involving 
the feeding, transportation, 
and welfare of troops, and 
those for rehabilitation, will 
be continued. 

Aircraft manufacturers are 
expressing concern over the 
prospective sudden stoppage 
of employment; so far as they 
can learn, Washington’s only 
plan for tapering aircraft pro- 
duction is that which natu- 
rally results from declining 


military needs. 
The industry fears also that 
technological development 


contracts will be canceled 
along with production con- 
tracts, because public and con- 
gressional interest will decline 
temporarily at least. There is 
every indication, however, that 
Congress is inclined to enact 
an over-all research measure 
under which an organization 
similar to the Office of Scien- 
tific Research & Development 
would be maintained on a per- 
manent basis. 

Army Air Forces are inter- 
ested in general military re- 
search because they now use 
practically all of the weapons 
and techniques employed by 
land and sea forces. They re- 
gard the maintenance of air 
Power as encompassing far 
more than primary aero 
angles. 

Gen. H. H. Arnold, Chief of 
the Air Forces, reveals that in 
this fiscal year, only 35% of 
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Process; Industry’s 


Concern Is Tech Setup; Many Craft Lopped 


easing off on output controls 
job . . . June output: 5,794 


planes . . . Next month—Aeroncas ... “Scrap the 
tactical!" says SPB ... ATSC being revamped... 
‘Tab foreign-carrier needs. 


AAF expenditures will be for 
airplanes, parts, and engines, 
whereas the amount was 70% 
in the fiscal year closed July 1. 
Gen. Arnold said that, since 
the first of April, 43,792 air- 
planes have been dropped 
from procurement schedules. 

These reductions are not as 
large as they seem, however, 
because average’ airframe 
weight is constantly increas- 
ing, rising from 4,000 Ib. in 
1941 to an expected 16,000 Ib. 
next year. 

The Air Forces Chief said 
that most of the planes neces- 
sary for carrying on the war 
to fiscal 1947 have been pro- 
grammed. He said that a large 
proportion of the funds avail- 
able will be allocated to the 
jet type of aircraft, and he in- 
dicated that $66,000,000 may be 
spent on guided missiles. The 
Army, he continued, wants to 
maintain nine government- 
owned aircraft plants in 
standby, eight of them being 
in the midwest. 


Government Easing Off 
On Output Controls 


Indications are that the 
Government is about to with- 
draw its controls over the 
production of aircraft, and 
that it will not take a substan- 
tial interest in reconversion 
of the industry to peace pro- 
duction. Top WPB executives 
are considering early foldup 
of the Board’s aircraft divi- 
sion. 

Producers of light planes 
already have the go-ahead on 
peacetime orders, together 
with “spot” authorization 
assistance, as and when ma- 
terials and manpower are 
available over and above war 
needs. Transport type planes 
are being built for the air- 
lines with priority assistance. 

It will not be many months 
till producers of both types 
will be on their own. And, so 
far as can be learned, the 
government has no unusual 
plans for aiding conversion to 
peace work. 


AIAA Faces Big Job 


The time is drawing near 
when the Aircraft Industries 
Assn. of America (the renamed 
Aero Chamber) will resume its 
function as the representative 
and spokesmen of a compet- 
ing group of airplane builders. 
This will be a man-size job; 
for a way must be found to 








serve the airframe, engine, and 
propeller groups together, or 
separate in some degree. There 
will be differences of interest 
between the producers of light 
and heavy planes. 

Above all, aviation has to be 
sold to the U. S. public against 
automotive and rail compcti- 
tion, and a world market for 
airplanes must be captured. 

The man now in line to in- 
herit this job is John E. P. 
Morgan, newly elected execu- 
tive director of AIAA. 

An engine standards com- 
mittee, under the Engine 
Technical Committee of AIAA, 
has been established at re- 
quest of the Army and Navy 
Aeronautical Board. 


June Output: 5,794 Planes 


Though the June schedule 
called for production of 6,022 
aircraft, the output actually 
attained was but 5,794, missing 
the goal by 228 craft. Never- 
theless, the month’s accent on 
the heavy bombers was nota- 
ble, with the planned turnout 
exceeded by a good 4%. All 
big-bomber plans met their 
schedules and two of them 
went over the top to supply 
the margin. 

Failure to make the over-all 
schedule was the first miss 
since February in the current 
down-moving scale. Prime 
June drops were in the general 
bomber and transport classifi- 
cations. 





In the following breakdown 
of the June output, the first 
figure tallies acceptances while 
the second figure quotes the 
schedule: Bombers 1,915, 2,027; 
fighters and Navy recon 2,778, 
2,853; transports 555, 616; 
trainers 150, 150; and com- 
munication and special pur- 
pose 396, 376. 


Next Month—Aeroncas 


John W. Friedlander, presi- 
dent of Aeronca, has an- 
nounced that his company will 
be producing civilian light- 
planes before Labor Day. 
Parts output, he states, is al- 
ready underway for the craft, 
without affecting remaining 
military work. 

First to be turned out will 
be two 2-place models employ- 
ing a 65-hp. engine and 
affording a cruising speed of 
90 mph. 

The company has been ne- 
gotiating with the Defense 
Plant Corp. for right to op- 
erate the DPC facilities at the 
Aeronca Middletown, Ohio, 
plant. Jigs used in military 
assembly work have been re- 
moved, giving space for the 
lightplane manufacture. 


NPA Champions Research 


Powerful support for unin- 
terrupted aviation research 
and military production is 
given by the National Plan- 
ning Assn.’s advisory commit- 
tee on the aircraft industry. 





CAN YOU TOP THIS? 


Larger than any other flying boat ever built is Hughes Aircraft Co.’s all- 
wood Hercules, shown here in final stages of construction at Culver City, 
Calif., plant. Wing has striking span of 320 ft., and huge hull is 220 ft. 
long, 30 ft. high, and 25 ft. beam. Craft is to be powered by eight P&W 
Wasp Major engines of over 3,000 hp. each, which would give Hercules an 
estimated 218-mph. top speed, 175-mph. cruising speed, and a 3,500-mi. 
range with 65-ton payload. With men standing (on short flights) capacity 
is put at 750 troops, or 350 hospital patients may be carried. Howard 
Hughes continued with mammoth project following earlier withdrawal of 


Henry Kaiser interests. (Press Assn. 


photos) 
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REPEAT PERFORMANCE 


On plane after plane, “tising suns” line up beside “swastikas” as the men and 





























planes that helped smash the Nazis join the fight against the Japs. * Strange 
are the island-dotted open seas to the pilots who earned their “swastikas” 
over the hedgerows and winding 
rivers of the European Continent. 
* But familiar as the voice of 
an old friend is the smooth- 
running power of their 
Allison engines. Pilots 
learned half a world away 
that the name Allison 
means quality 
workmanship— 


and a reliable, 


dependable product. 








POWERED BY ALLISON 
P-38 —Lightning 
P-39— Airacobr.: 
P-40— Warhawk 
4-36 and P-51A— Mustang 
P-63 —Kingcobra 


More than 65,000 Aliison engines 
bave been built for the above planes 
of the U.S. Army Air Forces. 


RIQUID-COOLED AIRCRAFT ENGINES 
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report by the Association 

Saeemends that “The mo- 
mentum of technological de- 
yelopment should not be al- 
lowed to collapse while our 
Jong-term policies for military 
aircraft procurement are be- 
ing established.” 
NPA is @ non-profit non- 
political organization whose 
studies and reports carry con- 
siderable weight with Con- 
and executive officials of 
the government. 

“The future of this indus- 
try,” NPA adds, “especially 
rests upon the maintenance 
of an essential nucleus of re- 
search, engineering, labor, and 
management skills.” Agricul- 
ture, business, labor, and in- 
ternational committees of NPA 
concurred in the resolution 
favoring prompt planning to 
assure the research program. 


“Scrap the Tactical!”—SPB 


Directing that all tactical 
airplanes in surplus (unusable 
by civilians) be scrapped, the 
Surplus Property Board says 
that with proper smelting the 
recovered metal will be good 
for wrought and cast products 
at attractive prices. 

Scrapping of surplus air- 
planes probably will produce 
more than 1,000,000 Ib. of 
aluminum in the next two 
years. Combat planes are be- 
ing torn down at the rate of 
about 100 per week. About 
5,000 units are in storage 
awaiting salvage crews. 

No authority has yet de- 
termined whether all of the 
American warplanes will be 
brought back, but it is esti- 
mated that 15,000 or 20,000 
will be returned this year. 
Thus far about 11,000 surplus 
planes of various types, in- 
cluding flyables for civilians, 
have been sold for about $20,- 
000,000 as compared with their 
original cost of $65,000,000. 


ATSC Being Revamped 


Air Technical Service Com- 
mand, Wright Field, which is 
in charge of all Army Air 
Forces aircraft specifications 
and procurement, is being re- 
organized by its new director, 
Maj. Gen. Hugh J. Knerr. 

Maj. Gen. Lester T. Miller 
is chief of supply, procure- 
ment, and readjustment. Maj. 
Gen. Benjamin Chidlaw heads 
the engineering and mainte- 
hance divisions. It is expected 
that Gen. Knerr will name a 
deputy director. 


Tab Foreign-Carrier Needs 


Foreign Economic Adminis- 
tration in collaboration with 
the State Department has pre- 
Pared an estimate of foreign 

carrier aircraft require- 
ments. The report lists 49 car- 
Tiers whose needs are esti- 
mated at about 325 planes “to 
contribute directly or indi- 
Tectly to the war effort, or to 
telief, rehabilitation and re- 
Construction.” 


is may or may not be a 
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"COPTER FOR CARGO OR CASUALTIES 


First helicopter built for military transport-cargo duties is P-V Engineering 
Forum XHRP-1 (or PV-3) sponsored by Navy for evacuation of wounded 
men by air from otherwise inexcessible spots. With 48-ft. long fuselage 
odd-shaped craft is stated to have capacity of crew of two plus ten passen- 
gers. Power is furnished by a Continental-Wright R-975 engine. Postwar 
use as air-taxi, feederliner, or in mining is seen by company. Special rotor 
placement is called first successful usage of this type of design. 





reliable basis for estimating 
their postwar needs. The for- 
eign lines have requested 339 
Douglas DC-3 type units, and 
only 59 have been delivered. 
After the war of course some 
of the foreign lines will buy 
some of their equipment from 
the British -and from the 
French. Germany and Japan 
will not be allowed to build 
airplanes, although they may 
be permitted to buy and op- 
erate them within their own 
borders. 


* ASSEMBLY LINES « 


Boeing has built 2,075 Su “she the 
at Seattle-Renton and ichita 
plants, plus equivalent of 149 
more B-29’s in spare parts. More 
than four-fifths of craft were 
made in past twelve months. 


Menasco started production on 
approximately 3,000 light air- 
craft engines for military use. 
All information on engine is re- 
stricted, but company empha- 
sizes that it is not an auxiliary 
engine. 


Convair’s Allentown div. re- 
ceived additional orders for 
company’s TBY Seawolf tor- 
edo-bomber. . . Concern’s San 
Dieew div. has saved over three 
and a half million man-hours, 
representing over $3,600,000, as 
a result of employee suggestions. 
Employees turned in more than 
4,000 suggestions, of which 
1,726 were accepted. 


Luscombe production for first 
four months of '45 was more 
than double that of same period 
last year, and company has in- 
creased Trenton factory area by 
more than 37%. 


Minneapolis-Honeywell has pro- 
duced 59,149 autopilots, 603,775 
turbo - regulator instruments, 
28,813 inclinometers, and 25,229 
peeewere transmitters for fuel 
nes. 


Wright Aero Corp. is now em- 
ploying 2,400 physically handi- 
capped workers. These workers 
absenteeism, accident, and turn- 
over records are reported negli- 
gible in ratio with those of phy- 
sically able workers. 


Eureka Vacuum Cleaner Co. has 
started production on electric 

= motors for Lockheed 
-80’s. 


Eclipse div. of Bendix has pro- 
duced over 22,000 automatic air- 








craft cannon and more than 52,- 
000 magnetos. 


Fairchild’s C-82 contract has 
been doubled and put on a fixed- 
price basis: 


Interstate Aircraft & Engineer- 
ing Corp. has produced its 100,- 
000th bomb shackle. . 


* FOR THE RECORD « 


Solar Aircraft Co., San Diego, 
has purchased precision casting 
div. of B. F. Hirsch, Inc., N.Y.C 

and Edmund T. Price, 
pres., has beén named in charge 
of Solar Precision Castings, Inc., 
subsidiary to handle new firm. 


Columbia Ajrcraft Products, 
Inc., Somerville, N. J., has pur- 
chased plant and machinery of 
Palmer Brothers Engines, Inc., 
of Cos Cob, Conn. Marine en- 
gine output at latter plant is 
to be continued. 


Oo. S. Tyson & Co., Inc., has 
been awarded advertising con- 


tract. for General Aircraft 
Equipment, Inc., So. Norwalk, 
Conn. 

Goodyear Ajrcraft Corp. has 


started construction on a 3,000- 
ft. sod runway for heavier-than- 
aircraft at company’s Wingfoot 
Lake airship base. Runway is 
to permit operations of com- 
pany’s planes, in addition to 
airships. 


Square D de Mexico, S.A., which 
plans to manufacture electrical 
distributing and control equip- 
ment for Mexican market, is 
completing its organization. A 
plant is to be built in Mexico 
City, D. F. Concern will be 
owned jointly by parent com- 
pany and Mexican industrialists. 


Keller Tool Co., Grand Haven, 
Mich., has appointed Dawson 
Machinery Co., 2737 First Ave. 
So., Seattle, as a new distributor 
in that territory. 


Nathan Mfg. Co., of New York 
City, has formed a subsidiary, 
Nathan Aircraft Devices, Inc., 
planned as development and 
production of devices for use 
on aircraft engines. 


* CALLING NAMES x 


(Continued from page 207) 


ard Kimball has been promoted 
to system mgr. of company’s 
news organization. 


Clyde C. Bohner was_ named 
v.-p. of Lawrance Aero Corp. 


L. C. Goad, general mgr. of 
Eastern Aircraft Div., GM, was 
elected to corp.’s administration 
committee, 


Solar, 





Maj. John T. Stickney has been 
appointed EAL’s supt. of pas- 
senger service. 


Kenneth MacGrath has been 
elected pres. of Air Associates. 
TACA elections: Webster 8B. 
Todd has been named a direct- 
or; Wesley J. Wilson was made 
general traffic mgr. for TACA 
Agency; and Eileen Roddick- 
Roberts has been appointed pas- 
senger traffic mer. 


Leigh R. Murphy has been made 
— of operations for 


R. D. Kelly has been named 
chairman of UAL’s patent con- 
ference. Other members are: 
S. P. Martin, J. R. Cunningham, 
Fred Hambrick, Jack Rothman, 
Al Pendleton, and attorneys 
Floyd Rett and Thomas H. Daly. 


raul F. Collins, who was re- 
elected pres. of NEA, has also 
been named board chairman, 
and H. LeRoy Swimm, -company 
treas., was elected a new direct- 
or. Stockholders also made 
Richard Ely corp. clerk. 


P. G. Caldwell and E. A. Leach 
have been named sales man- 
agers of GE’s electronics dept. 
sales div. 


George S. Garrard was named 
chief engineer of Briggs Clari- 
fier Co. 


Arthur E. Welch was elected 
V.-p.-treas. of <Aireon Mfg. 
Corp., and Ralph E. Middileto 
became v.-p. in charge of engi- 
neering. 


Robert G. McLain has been 
named mgr., air express, eastern 
depts. of REA. 


Theodore W. Gibson was ap- 
pointed supt. of maintenance for 
Braniff. 


Leo Baron, formerly of TWA, 
has joined John A. Cairns & Co. 
George Ford has been placed in 
charge of Convair’s Vultee Field 
div., and Milton P. J. Hickey, 
of Stinson div., was elected to 
Controllers Institute of Amer- 
ica. 


B. F. Goodrich appointments: 
Earl R. Kambrich has been 
transferred to Los Angeles dis- 
trict as sales representative; 
John W. Oakes has been shifted 
to Dayton office; R. L. Custer 
has been changed to industrial 
products sales, Detroit district, 
and Joe E. Earll has been named 
district mgr. of automotive and 
aviation divs. 


Ernest C. Brelsford has joined 
Thompson Products as asst. to 
v.-p.-treas. 


W. H. McCoy has been ap- 
pointed factory mgr. of Pack- 
ard’s Toledo aircraft engine div. 


James R. Allen has been elected 
v.-p. in charge of coordinating 
engineering and production for 
Union Aircraft Products Corp. 


John C. Lee has been named to 
board of Radiolane Co. 


H. T. Sagert has been named 
Lear’s chief of aircraft radio 
customers service, and George 
Tharratt has been appointed 
general mgr. of company’s Cali- 
fornia div. * 


Willlam T. Gossett has been 
elected general counsel of Ben- 
dix Aviation Corp. 


Russell G. Akin has been ap- 
pointed director of sales and 
advertising for Littelfuse, Inc. 


Alan G. Binnie has been named 
asst. general mgr. of Kollsman 
Instrument div., and Philip F. 
Weber has been appointed fac- 
tory mgr. in charge of all mfg. 
operations. Joe Miller was made 
v.-p. of Candler-Hill Corp., div. 
S. Titan Pump & Engineering 
rp. 
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FAST AS 
A FIGHTER! 


This transport gets EXTRA STAMINA from seamless tubing 


OU’RE looking at America’s largest, fastest, most 

powerful cargo or transport plane. This giant new 
Lockheed Constellation can cross the continent non-stop in 
less than 9 hours, fly to Honolulu in 12. Powered by four 
2,200 horsepower engines, its cruising speed at 65% power 
is over 300 miles an hour. It can fly, climb and land on three 
or even two of its four engines. It can carry 64 passengers 
and a crew of six in a cabin that is pressurized for flight 
20,000 or more feet—“above the weather.” 

Like many other super ships of the world’s greatest air 
fleet, the Constellation has attained maximum strength and 
minimum weight through the extensive use of Seamless 

Ziaur ee ee Steel Tubing. No other form of construction has a higher 
strength-weight ratio for engine mounts, landing gear, wing 
spars, longerons, fuselage struts, and tail assembly. 


: ral E L sa ¥ All SHELBy Seamless Tubes are made to exacting 
Ss government specifications and are available in a 
= & & Re WITH complete range of sizes and shapes in the current 
S E. A Ea L <4 ie > range of alloys. 
———a" NATIONAL TUBE PSTN 
cS 
= 
COMPANY ; 


PITTSBURGH, PA. 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


PMITED STATES STEES 
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... Interim Agreement 


Nineteen U. S. lines expect 
to have 975 planes with im- 
ved accommodations and 
fcreased speed, seating 36,180 
passengers, the Air Transport 
‘Assn. finds in a survey gaging 
our transport objectives. To 
reach this goal, the lines will 
purchase new aircraft, 
seating 23,275 passengers. 
Of the new planes ordered, 
more than 200 are to be four- 
engined types. Prospects for 
substantial deliveries in 1946 
are good. Planned purchases 
total about $300,000,000. In five 
years, ATA estimates the total 
will reach $750,000,000. 
Planes ordered, or under 
consideration, include Douglas 
DC-6 and DC-7, Curtiss 
CW-20, Martin Mars flying 
boat, Lockheed Constellation 
C-69, Boeing Stratocruiser 
C-97, Consolidated Model 37, 
Martin Mercury, the Fairchild 
C-82 Packet, and others. 
The airlines have vastly in- 
creased their capacity by in- 
creasing flight hours per day 
from 6.35 in 1941 to 11.39 at 
present. Last Spring, with just 
under 300 airplanes, the air- 
lines were averaging 160,839 
mi. more daily than they were 
in 1941 with about 65 more 
airplanes, or a total of 359. 
Thus plane utilization has 
been improved by 79%. 
Operators’ policy, facing a 
period of expansion, is to re- 
hire all former employees re- 
turning from the armed forces, 
and to fill many additional 
jobs with veterans. They now 
have about 50,000 employees, 
as compared with 26,000 in 
1941, and they expect to run 
the total up to 150,000 in 5 yr. 
ATA says that at present they 
need traffic office agents, avi- 
gators, flight engineers, radio 
operators, likewise numerous 
ground men in the operations 
and maintenance classifica- 
tions. Pilot requirements are 
being met by discharges from 
the services. 
The National Safety Council 
has made awards to 16 Ameri-. 
can airlines which had com- 
pleted 1944 without any fatal 
accidents. Three had pas- 
senger mileages in nine fig- 
ures: United, 464 million; 
ern, 273; and Northwest, 


Interim Agreement Effected 
As 30 Nations Sign 


The State Department an- 
nounces that the Interim 


Tally U.S. Airline Peace Fleet at 975 Planes 


Major Lines on Roster 


effected as 30 nations sign... 


Lea measure aims to define state-federal air control 
. . - PAA plans early reopening of Pacific commerce 
runs .. . New bill seeks to remedy multiple tax on 
carriers . . . Deaf ear to RR arguments . . . People 
negate feeder delay . .. New CAR revise up. 


Civil Aviation, adopted at Chi- 
cago, is now in effect, as 30 
governments have officially 
accepted it. Only 26 were re- 
quired to put the pact in 
force. 


Seat of the world airlines}; 


government will be at Mon- 
treal. It will consist of an as- 
sembly in which all signatory 
powers will be represented, and 
it will have a council of 20 
members serving two years. 
The interim organization 
has no power to regulate route 
certification, competition, or 
rates; it has only advisory and 
technical functions. 
Meanwhile the State De- 
partment has cited law to 
show that the U.S. has the 
power to participate in two- 
freedom and five-freedom (of 
the air) agreements, made at 
Chicago, by Executive action, 
without regard to the treaty- 


making powers of the Senate.|% 


Lea Measure Aims to Define 
State-Federal Air Control 


Rep. Clarence Lea, sponsor 
of aviation legislation in the 
House, having adopted a new 
strategy of offering single 
propositions for action, rather 
then the omnibus bill, has in- 
troduced a measure to define 
the jurisdictions of States and 


Federal Government in avia-|* 

The bill (1)]|f 
would remove any doubt of|f 
CAA’s and CAB’s authority to/# 


tion control. 


regulate airplane safety in all 
aircraft; (2) exempt from 
Federal economic control all 
operators whose services are 
solely intrastate; (3) prohibit 
State regulation of domestic 
and foreign air carriers unless 
provided for by Congress; (4) 
authorize enforcement of 
safety regulations in State 
courts by State officers; (5) 
eliminate the legal distinction 
between “foreign - to - state” 
and “interstate” air transpor- 
tation, calling them all “do- 
mestic.” 


PAA Plans Early Reopening 
of Pacific Commerce Runs 


From PAA comes word that 
it may resume trans-Pacific 
commercial service by Jan. 1, 
1946, or before. Pacific oper- 
ations were suspended at the 
time of Pearl Harbor and 
placed under contract to 
NATS. Company is now the 
only airline contractor to 


Most of PAA’s contract fly- 
ing for the Army is on the 
Africa-Orient division, based 
on Miami and New York; it 
flies everywhere eastward, has 
crossed the Atlantic 5,000 
times, and has carried 100,000 
passengers and 40,000,000 Ib. of 
mail and cargo. 


New Bill Seeks to Remedy 
Multiple Tax on Carriers 


. A bill has been introduced 
in Congress by Rep. A. L. Bul- 
winkle providing against mul- 
tiple taxation of air carriers 
by the several States. The 
measure is offered following 
the Supreme Gourt’s decision 
the case of NWA vs. Min- 
nesota, and is based upon facts 
given in a report to Congress 
by the CAB on multiple taxa- 
tion. 

The bill proposes that any 
State tax based upon an air 
carrier’s total operating prop- 
erty revenues, investments, 
etc., shall be unlawful. It sets 
up a formula under which the 
State’s taxes would be prorated 
upon business originating “in 
and arriving in the said State. 

Congressional action may be 





‘CHUTING FOR DELIVERY 
BUSINESS 


Package of dishes being examined by 
PCA Chief Hostess Katherine Hart- 
man has just been delivered to ground 
from company’s Douglas DC-3 air- 
liner during a demonstration of spe- 
cial-’chute dropping of airmail and 
cargo from large planes at Washing- 
ton National Airport, to explore pos- 
sibilities of serving small communities 
without fields. Four runs were made 
at 140 mph., and parcels varying 
from 20—50 Ib. were delivered from 
200 ft. Although contents included 
dishes, phonograph records, and bot- 
tles of medicine, only one saucer 
broke in process. Cooperating with 
PCA was Switlik Parachute Co. 
Chute, packed in canvas sack, is at- 
tached to cargo. When pilot trips a 
trigger, cargo and chute come off a 
conveyor and static lines open can- 
opy. (Wide World photo) 








Agreement on International 
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long delayed, because the air- 
line’s case is only part of an 
intricate problem in the allo- 
cation of tax sources between 
the States and the U. S. Gov- 
ernment. 


Deaf Ear to RR Arguments 


The railroads, and toa lesser 
extent the steamship lines, 
continue urging Congress to 
revise the CAA so that surface 
transportation can operate 
airlines. They also demand 
that all forms of transporta- 
tion be brought under the reg- 
ulatory control of a single Fed- 
eral agency, presumably the 
ICC. These representations 
are made by the Transporta- 
tion Assn. of America, an 
agency of the railroads. 

Congress and the White 
House do not appear disposed 
to consider either proposal at 
this time. The public is hope- 
ful of air services within reach 
of all, and probably will not 
approve of any restrictive 
measures. Unit control over 
all transportation would in- 
clude shipping, and that would 
involve a fight with the power- 
ful U. S. Maritime Commission. 
TAA charges that airline divi- 
dends are being paid from sub- 
sidy-tax money. 

ATA reports that Post Of- 
fice revenue from airmail so 
far exceeds the cost and that 
the airmail deficit of 25 yr. has 
been liquidated. 


People Negate Feeder Delay 
Although the Post Office De- 


5 | partment and CAB have made 


public their opposition to rapid 
development of the shortline 
feeder services, it has been in- 
evitable, all along, that small 
communities would use their 
combined political power in 
favor of immediate air service 
for most of the towns in this 
country. 

Rep. Jennings Randolph, a 
strong spokesman in the House 
on aviation, points out that 
only 360 cities and towns, and 
only about one third of this 
country’s population, are now 
served directly by the air sys- 
tem. He says that 2,500 appli- 
cations for service extensions 
are pending before the Board, 
and he says, “It has never 
been the intention of Congress 
to limit our air transportation 
system to a relatively few ma- 
jor cities.” 


New CAR Revise Up 


A change in Part .04 of the 
Civil Air Regulations, revising 
the airworthiness requirements 
of transport planes, has been 
distributed throughout the in- 
dustry for comment, which is 
wanted by Aug. 3. Present Part 
04 of CAR deals with both 
scheduled and non-scheduled 
aviation, whereas new one 
deals exclusively with sched- 
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A Ship of War—With a Peacetime Destiny 


You won’t have to beat this weapon of war into a peace- 
time plowshare. V-J Day will see the Fairchild-designed 
“Packet” ready to plow the airlanes of commerce. 


Built specifically for military cargo—tons of guns, 
men and equipment for battle—the “‘Packet’s” huge hold 
will receive the bulky goods of peacetime commerce with 
ease, speed them hundreds or thousands of miles to their 
destinations. 


Designated by the Army as the C-82, the “Packet” has 
been nicknamed the “flying boxcar.” Its cargo compart- 
ment (2,870 cubic feet of unobstructed and continuous 
space) carries 93% of the capacity of a railroad boxcar. 


BUY U: S&: 
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Facility in loading is a triumph of Fairchild design. 
Split doors at the rear of the fuselage open to the full 
width of the cargo space. Cargoes roll smoothly into the 
**Packet”’ from a truck, for the ‘‘Packet’s’’ horizontal 
floor is at standard truck floor height. Smaller pieces can 
be loaded through a forward loading door. 


The value of the “Packet,” to shippers of all types of 
“flyable”’ cargo, will be as broad as the future of air 
cargo itself. Time and experience will attest to its econ- 
omy and multiplicity of uses. Thus, the ‘‘Packet,” now 
at war, emphasizes the Fairchild tradition of advanced 
aviation, ‘‘the touch of tomorrow in the planes of today.” 


WAR BONDS AND STAMPS 


airchild Aircraft 


Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 
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uled aircraft airworthiness. 
After comments are received, 
CAB will hold a series of meet- 
ings with representatives of 
interested groups. 

A new Part .03, covering 
non-scheduled exclusively, is 
at present being circulated 
(see story on page 208 of July 
AVIATION) . 


x CROSS COUNTRY « 


ATA predicts: That six billion 
passenger-miles will be flown 
in '46, compared with current 
two and a quarter billion; a 
uarter million passengers will 
y to Europe per year soon after 
V-J; 8,000-12,000 pilot and crew 
members will be employed by 


airlines, plus 125,000 ground 
workers, three times present 
payroll; there will be 63,000 


operations jobs on airports plus 
125,000 jobs directly connected 
with airport activities; all first 
class mail will go by air; parcel 
post will also be carried by air; 
volume of air express will ex- 
ceed passenger revenue and 
there will be. nearly 6,000,000 
potential new air passengers. 


AEA carried first commercial 
cargo from N.Y.C. to Botwood, 
Newfoundland. Airline is now 
accepting air shipments without 
riority to Newfoundland, Bire, 
England, Scotland, Wales, and 
Northern Ireland. 


New procedures to assist airlines 
and war industries owning 
transport planes in keeping craft 
flying through procurement of 
spare parts have-been developed 
by RFC-AAF. Under new sys- 
tem, an airline or company en- 
gaged in, or supporting, war 
production, will direct an appli- 
eation for meeded parts to Air- 


eraft Div., Office of Surplus 
Property, RFC. If desired parts 
are not available from RFC 


stocks, AAF will search its sur- 
plus stocks, then ship available 
items directly to airline or com- 
pany making request, 


AA’S NEW TYPE BINNING 
UPS DC-3 PAYLOADS 


Interiors of AA’s Douglas DC-3 Air- 
freighters now have a new layout, 
featuring thermostatic temperature 
controls for transportation of perish- 
ables and facilities for hauling of 
large boxes and crates. There are 
seven cargo bins, measuring 37 x 44 
x 75 in., each able to contain units 
up to 750 Ib. Removable web gates 
(left) permit flexibility in enclosing 
Oversize crates. Magnesium alloy 
poles separate each bin. Old-style 
bins could only hold 500 Ib. each. It 
is stated that design gives planes 
largest interior floor space of any 
Commercial air-cargo craft, and per- 
mits carrying hitherto impossible 
loads. New Davis-type tie-down equip- 
ment for holding containers too large 
for bins is seen at right. 
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KNILM has placed orders for 
several Lockheed Constellations 
in preparation for resumption of 
airline’s services to Netherlands 
Indies. Netherlands haves al- 
ready acquired 37 bases for use 
of projected service to Far East 
following defeat of Japan. 


PAA announces aywailability of 
50 seats on two of <a 
four weekly trans-Atlantic Clip- 
per flights. Only requirement 
is passport and visa, however 
tourist or pleasure hops are not 
ermitted. . With start of 
night flights to Havana, airline 
increase schedules between 
Cuban capital and Florida to 56 
flights weekly. . . Company re- 
sumed service to Ketchikan, 
Alaska, running 16 round trips 
weekly connecting Seattle, Ket- 
thikan, and major Alaskan cities 
. . - Inaugurated were three all- 
cargo Clipper flights weekly 
from Miami through Camaguey, 
Cuba; Port au Prince, aiti; 
Ciudad Trujillo, Dominican Re- 
public; and Curacao, NWI... 
Another new cargo service was 
started between Miami and Rio 
de Janeiro, with stops en route 
at 12 cities throughout Carib- 
bean and along east coast of 
South America, 


Trans-Marine Airlines, N.Y.C., 
began inaugural flights between 
N.Y.C., Martha’s Vineyard, Nan- 
tucket, and Cape Cod area, using 
Lockheed Lodestars. Line is 
headed by Hobart A. H. Cook. 


CAA recently demonstrated fan 
marker approach system to air- 
line representatives and a mem- 
ber of Airline Pilots Assn. Exhi- 
bit indicated that airplane land- 
ing time under adverse weather 
conditions could almost equal 
good weather time, reducing 
present adverse weather landing 
time by over 50%. Under new 
method, arriving planes are 
stacked over a fan marker 
about 10 mi. from field. Starting 
that. far out, pilots come in on 
range leg in a straight-in ap- 
proach, pass over range station 
at final approach altitude, then 
make normal landing. Usually 
Planes have been stacked over 
range station, and it is believed 
that with VHF equipment, land- 
ing time can be further re- 
duced. 


Six different types of airport ap- 
proach lighting are under test 
by CAA at Indianapolis Munici- 
pal Airport. CAA hopes to find 
answers to many lighting prob- 
lems, and to determine what 
type of runway and field lighting 
is best for instrument flight, re- 
gardless of weather. Experi- 
mental system is so installed 
that alternate systems may be 
switched on and off for com- 
parison during tests of the 
varied equipment. 


Furnishing a joint radio com- 
munication station for five air- 
lines operating at Logan Air- 
port, Boston, Aero Radio Corp. 
plans use of one such type sta- 
tion for all airlines on one field 
instead of multiple operation of 
licensed radio facilities, because 
of crowding of radio spectrum 
and fact that nearly all bands 
have been allocated. A similar 
Aero Radio Corp. project is un- 
der way at Toledo. 


NAL received CAB authority to 
fly non-stop from Miami _to 
Jacksonville on company’s N.Y.- 
Miami route .. . Line’s sub- 
sidiary, Caribbean-Atlantic Air- 
lines, began flights between San 
Juan, Ponce, and Mayaguez, 
Puerto Rico, and added service 
into St. Thomas and St. Croix 
in Virgin Islands. 


TACA renewed mine contracts 
with La Luz Mining Co. and 
Neptune Gold Mining Co. in 
Nicaragua. Contracts are to 
run for five years. Both mines 


are accessible only by TACA 
planes, which since 1936 have 
carried more than _ 70,000,000 


lb. of freight. Construction is to 
begin on two 4,000-ft. runways 
at each mine to accommodate 
increased business. 








FOR EASIER FABRICATION 
AND LOWER COSTS -—- 


( arpen ter 


STAINLESS TUBING 


*% You save 15% to 40% with this type 
of tubing. 


% Uniform walls permit easier fabrica- 
tion, fewer rejects. 


% Lighter gauges can be used, for faster 
fabrication. 


You get all those advantages, plus the 
design features you expect from Stain- 
less Steel ... strength with light 
weight, corrosion and heat resistance. 


When you want the advantages of 
Stainless Tubing — at a saving — call 
Carpenter. We'll be glad to put our 
diversified experience to work on your 
engineering and fabricating problems. 
And meanwhile, ask for the Carpenter 
file folder of useful facts about Welded 
Stainless Tubing. It contains infor- 
mation on sizes, types and finishes 
available, and detailed engineer- 
ing data. A note on your com- 
pany letterhead will bring it 

to you, 


THE CARPENTER STEEL CO. 
Welded Alloy & Tube Division 
Kenilworth, New Jersey 
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* INTERNATIONAL BRIEFS *, 


ENGLAND — Vickers Warwick 
has been superseded by Viking, 
a twin-engined low-wing trans- 
port for 21 to 27 passengers. 
With gross and empty weights 
of 21,600 lb. and 33,000 Ib., re- 
spectively, and 1,550-hp. Her- 
cules engines, cruising speed of 
new craft is estimated at 210 
mph. at 10,000 ft., for a maxi- 
mum range of about 1,500 mi. 


Three new fighters are an- 
nounced by Britain—DH Vam- 
pire jetfighter (500 mph. plus), 
the Vickers Armstrong Spiteful, 
a Griffon-powered fighter (460 
mph. plus), and DH Hornet, a 
fighter development of Mosquito, 
with two Merlins (470 mph, 
plus). 


Brabazon I is going into produc- 
tion shortly. With a gross weight 
of 110 tons, it is designed to 
carry 72 passengers over 3,000 
mi. 


Short Shetland is shortly ex- 
pected to make its first trans- 
Atlantic flight for BOAC. With 
gross weight of 130,000 Ib., air- 


plane is stated to have top 
speed of 267 mph. employing 
four 2,500-hp.-plus Centaurus 
engines. 


Current British air magazine of- 
fers report that Vought is ready- 
ing an experimental reaction- 
propulsion single-place fighter 
for test by U. S. Navy. Pub- 
lication states power units will 
be provided either by P & W or 
Westinghouse. 


Halifax transport conversion 
features a freight pannier, sim- 
ilar to freight trays which 
Swedes built into their con- 
verted Boeing Fortresses (let 
down on winches for loading). 
Most economical cruising of 


68,000-Ib. 
200 mph. 


DH Gipsy Major engines are 
now licensed to run 1,500 hr, 
between overhauls without in- 
termediate top overhauls. 


Halifax is gaged at 
at 10,000 ft. 


Our British contemporary ‘‘The 


Aeroplane,” which mentioned 
“Douglas aircraft built in Hol- 
land,” will be interested to 


know that Fokker plant in Hol- 


land, though licensed to build 
Douglas transports, actually 
never did. Company just col- 


lected 15% on all Douglas trans- 
ports sold elsewhere than Rus- 
sia and Western hemisphere. 


FRANCE—Mockup of 28-cylin- 








der Gnome & Rhone engine at 
Limoges was made of porcelain 
to facilitate smashing in event 
Nazis discovered this clandes- 
tine development. 


Having now started a Paris- 
Nice service, France intends to 
add extensions to Corsica, Italy, 
Greece, and Damascus. 


POLAND—Aijirline LOT has re- 
opened its services, with DC-2 
and DC-3 aircraft, carrying over 
2,000 passengers in first month. 


DENMARK-—Airline DDL has 
been assigned three surplus 
DC-3’s to. start services in 
Scandinavia area. DDL’s presi- 
dent recently visited U. S. West 
Coast plants, with possible Doug- 
las DC-4 or Lockheed Constel- 
lation orders in mind. 


NORWAY—Reports from Nor- 
way describe ex-German air- 
port at Stavanger-Sola as one 
of largest in Europe. It’s said 
it will need no change to handle 
expected AA-AEA transports. 


SWEDEN—ABA line has re- 
opened service to Paris and also 
to Oslo. 


New airports with 6,000-ft. run- 
Ways are being constructed at 
Norrkoeping and Upsala, also 
facilities at other existing Swe- 
dish airports are now being ex- 
panded. 


RUSSIA—In addition to. air 
service to Berlin, regular sched- 
ules have now also been estab- 
lished to Prague via Warsaw 
and Dresden. 


TURKEY—An American mis- 
sion has arrived in Ankara to 
prepare way for U. S. commer- 
cial airlines. Before war, lines 
generally avoided Turkey be- 
cause of difficult regulations 
discouraging regular operations. 


AUSTRALIA — A _ crisis has 
arisen regarding status of 
Guinea Airways since proposal 


to merge with Australian Na- 
tional was voted down. Present 
GA management has resigned, 
and company’s financial posi- 
tion is reported as precarious. 


Australian Senate has now been 
urged to allow establishment of 
an Australian airline to Amer- 
ica, to make country independ- 
ent of American or British com- 
panies over this route. 


Qantas Airways, which carried 
over 43,000 passengers in °’44, 
is training crews for its pro- 
posed 70-hr. Sydney-London 





50% more than in '38, and 
being added to the fleet. 


can models. 


quarters feel that only the 
trust financing for foreign 


mercial plane market. 





WORLDATA ....... © By “WISTA” 


Nationalization of all French airlines has become fact, 
and steps are already being taken for development of 
French civil airlines. Plans are based on a 5-yr. program 
designed to provide comprehensive air transport facilities 
for all trips of more than 200 mi. 
network is now said to cover about 52,000 mi., or nearly 


Among planes the French plan to employ are the Bloch 
161 four-engine transport and the Latecoere 631 six- 
engine flying boat. Both were developed before France 
fell and, compared to American and British models, are 
not too modern. Planning to equip these airlines with 
domestic products, French designers have already pro- 
jected a wide variety of craft. Aviation experts on both 
sides of the ocean have taken a keen interest in these 
developments, since they are indicative of possible future 
French competition. At the same time it is felt that the 
French military aviation mission, primarily looking over 
warcraft production in this country, will also show a 
lively interest in the newer American transports. 


Granted, other countries seek to protect their national 
product, but there are few plants outside England and 
America, and possibly Russia, which can turn out com- 
mercial aircraft which could give countries with interna- 
tional airline ambitions a chance in the postwar scramble. 
Surveys and -inquiries are now being conducted by both 
British and American officials as to the possible require- 
ments of other-nation airlines, and lively competition is 
expected, England having a number of prototype craft 
which are similar in performance and capacity to Ameri- 
However, indications now are that price 
differences, generally favoring British planes, will force 
many foreign lines to purchase English aircraft. Some 


United States to obtain a fair share of the foreign com- 


The French airline 


new aircraft are constantly 


establishment of equipment 
companies will enable the 











service, to be operated with 
Lancastrians. 


SOUTH AFRICA — Combined 
BOAC-South African Airways 
service to London with Yorks 
has been delayed due to poor 
condition of fields en route. 


SOUTH AMERICA—Magazines 
here are being flooded by ad- 
vertisements of English-made 
Tipsy and Chrislea Ace light- 


planes. Transport plane builders 
are also well represented. 





COLOMBIA—TACA de Colombia 
has started regular service be-. 
tween Bogota and Barranquilla 
with Douglas airliners. Other 
domestic lines are expected to 
open up soon, 


ARGENTINA — Another TACA — 
subsidiary, Cia. Aerovias Ar- 
gentinas, is shortly expected 
to start operations here. Proj- 
ected are_ services to Oran, 
Comodore Rivadavia, and Iqua- 
=. with Buenos Aires as main 
ase. 














BRITAIN’S J-P METEOR AND HIGH-FLYING WELKIN 
at stratosphere levels. Air pressure in armored pressure-cabin is auto 


First Allied jet fighter to see action against enemy was Gloster Meteor 


single-seater (above) mounting two 


Welland or Derwent units, which 


are developments of basic Whittle design. Craft first went into combat 
against Nazi V-l’s on Aug. 4, 1944, armed with four 20-mm. cannon in 
nose. Plane has 43 ft. span, 41 ft. length, 13 ft. height, and 374 sq. ft. 
of wing area. Horizontal tail surfaces are set high on fin to avoid blast 


from jets. 
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Right: Westland Welkin is a one-place fighter for operations 


matically operated, and windshield clouding is offset by pumping of warm 
air between double panes. This air also heats cabin so that no special 
clothing need be worn even at —78 deg. With 70-ft. span and weighing 
17,500 Ib., craft is powered by two 1,650-hp. supercharged R-R Merlins. 
Top speed is given as 385 mph., and range is put at about 1,500 mb 
Four 20-mm. cannon are in nose. (British Official photos) 
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Rings Also Make An Aviation Engine . . . when they guard intake and 


compression with predictable cylinder seals. So dependably have U. S. 

HAMMERED PISTON RINGS served design, production and service 

, positive. engineers, that they have become known as U. S. Super- Positive 
hp 
qd 


Piston Rings. Wherever internal combustion engines are being de- 





veloped for war or peace, there you will find U.S. Super Positives! 





BIGGER BOND BUYS... FULLER BOMB BAYS | 
For predictable compression... | 
Specify U.S.Super- Positives 


U.S.HAMMERED PISTON RING CO., INC. = 


STIRLING, NEW JERSEY, U. S. A. 














HYDRAULIC POWER UNITS - 3000 P.S.I. 


Packaged Assemblies Combining High Pressure Low Volume and Low Pressure 
| High Volume Pumps and Valves for Manual and Automatic Control 





PRESSES - CALENDER ROLLS - HYDROSTATIC TESTS» ROLL BALANCING 
BROACHES + PRESSURE SEALS «+ FLOW TESTS « BEARING FLOTATION 


Ay- Loe Aydradlic Unit 


21 GPM- 3000 P.S.I. 


These units have been in extended service in Rolling Mills 
e Textile Plants - Chemical Plants - Plastic Plants - Testing 
Laboratories - Research Laboratories - Rubber Plants - Powdered 
Metal Industry - Aviation Research + Airplane Manufac- 
ture for Standard Equipment and Production Test Procedure 


3000 P.S.I. Pumps in Capacities of 2- I1- 2- 3 GPM - Hy-Lo Combinations 5 GPM and Up 


& 
Experienced Hydraulic Engineers Are Available Without Obligation 
« 


THE NEW WORK AIR BRAKE COMPANY 


Hy deaulle Qwtition 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. © FACTORIES: WATERTOWN, N. Y: 

















AVIATION FINANCE 





Fairchild Camera & Instru- 
. reports 1944 net 
earnings of $1,039,074 or $3.08 
a share compared with $1,229,- 
465 or $3.65 a share in 1943. 
Company was using $7,800,000 
of a $15,000,000 V-loan credit 
at end of ’44. Credit expires on 
Dec. 31. While it is in force, 
according to Pres. Ogsbury, 
dividends are restricted to $1 
a share a year. Sales in 1944 
were a against $46,- 


Lockheed paid an interim divi-} Unfilled Orders: 
dend of 50¢ a share on July 


Bendix Aviation reports net 
profit of $3,436,723 or $1.62 a 
share for three months ended) spring of ’43. . 
Mar. 31 and net profit of $7,- 
093,560 or $3.35 a share for! were $7,000,000. . . 
the six months ended Mar. 31. 


fected a partial settlement of 
its claims with Navy, which 
has allowed it to pay in full 
its V-loan. No loans are now 
outstanding except a+ mort-| 1943 deficit of $96,950. . . 
gage on Long Island City 
plant. Company is now doing 
a small amount of work on 
high priority war material. 


Pan American Airways Corp. 
has filed a registration state- 
ment with SEC for 3,986,522 
common shares whereby 1,993,- 
shares will be offered 
stockholders on basis of one 
unit for each two shares held. 
Unit consists of one common 





dend on July 13. 


Brewster Aeronautical has ef- year earlier. 





Northrop 
recently received a $25,000,- 
. Sperry paid a $1 divi-|000 war order which will re- 
quire peaking of production 
through ’46. Total unfilled or- 
ders are $146,000,000, largest 
backlog held by concern since 


Merger Developments 
Highlight Finance Front 
Beech-Cessna hookup off. 


Details revealed on Avco- 
Crosley, NA- Caribbean, 





. . Air Associ- 
ates unfilled orders on May 31 
. Sperry 
Corp’s. on May 31 were $233,- 
000,000 against $359,000,000 a 


Airline Earnings: Northeast 
Airlines reports a 1944 deficit 
of $77,042 compared with a 


and Jacobs-Republic Indus- 
tries combinations. 


After carrying plans for a 
merger into considerabie de- 
tail, Beech Aircraft and 
Cessna Ajircraft have an- 
mounced that their negotia- 
tions to combine the two or- 
ganizations have been dropped 


Wes Ais Anes ‘|due to unexpected war pro- 


March quarter net profit of 


duction complications which 
have made the merger imprac- 





$117,607 or 29¢ a share against 
$17,564 deficit in *44 period. 





share and a warrant to buy 
an additional share at an $18 
. PAA reports 
come of $1,619,309 
share) against ’43 income of 
$1,929,764. Operating revenues 
were $41,610,325 against $38,- 
182,139 in °43. 


Air Asseciates reports °44 net 
income of $73,792 or 55¢ a 
share for six months ended 
March 31, against $259,512 or 
$1.92 a share in like ’44 period. 
$6,151,026 com- 
pared with $6,853,217. 


Lear Inc., in first public offer- 
ing of its stock, has placed 
450,000 common shares with a 
banking group headed by 
Kobbe, Gearhart & Co. Fi- 
nancing was arranged to cover 
in part postwar expansion 


Luscombe reports °44 net in- 
come of $161,385 .or 46¢ a 
. Sales were $4,017,916 
against $3,229,252 in 3 
filied orders at end of 
were at a new peak and have 
substantially increased since, 
States Pres. Klotz. 


Solar Aircraft Co. has pur- 
chased the precision casting 
division of B. F. Hirsch, Inc. 
Pres. Edmund T. Price will 
head new firm, which will be 
called Solar Precision Cast- 
ings, Inc., and will be operated 
as a subsidiary of Solar Air- 


Sperry Corp. has a reserve 
fund of $11,000,000 for hand- 
ling its peacetime retrench- 
ment program and for devel- 
opment of new commercial 
products, according to Pres. 
Morgan. Net income in °44 
Was $7,725,138 or $3.83 a share 
against a 1944 net of $7,598,- 
343. Shipments eased off in 
44 to $427,136,000 from $460,- 
006,000 a year earlier. 


Dividends: PAA declared an 
initial 25¢ dividend on new 
Stock created by two-for-one 
Splitup last February s 





ADDING IT UP............By RAY HOADLEY 


Wall Street Rumors. Strength in the aircraft stocks 
has been accompanied by more than the usual run of 
rumors, and the negotiations between Beech and Ces- 
sna with view to a merger served to heighten the gossip, 
even though this planned combination didn’t pan out 
(see accompanying news story). There were 

of a possible tie-up between Solar Aircraft and the 
Elliott Co. However, it later appeared that although 
there may be some manufacturing relationship between 
the two, no merger seems in prospect. Then there was 
a report that Boeing might combine with another con- 
cern. Again there appeared nothing authoritative about 
this story. ~ 


Airline Investment. As Congress isn’t likely to let the 
shipping lines fly the Atlantic, U. S. Lines has done the 
next thing by purchasing 52,000 shares of Pan American 
Airways (the old stock). Air transport, in the view of 
Pres. Basil Harris of U. S. Lines, will follow the course 
of the automobile industry, with three or four com- 
panies eventually leading the field. This calculation 
explains his purchase of a big block of Pan American, 
with whom his company has a close working arrange- 
ment in Europe, its agencies representing the airline. 


War Plants. Sharply lower rentals than those proposed 
by the Surplus Property Board are needed if the air- 
craft industry is to use any very substantial part of the 
vast facilities built by Defense Plant Corp. The present 
formula provides for annual rental of around $1.40 a 
square foot on war plants leased to industry. On the 
other hand the most that many aircraft manufacturers 
feel that they can pay is 40 to 50¢ a foot. If these war- 
built aircraft properties are to be utilized, a special 
rental formula is imperative. The security angle alone 
should be enough to induce the government to make 
attractive rental arrangements with the industry. 


Tax Aid. The Bureau of Internal Revenue is liberaliz- 
ing its stand on deductions by war contractors for re- 
conversion expenses. This is of interest to aircraft 
stockholders, since it will permit the industry to charge 
off a considerable portion of its reconversion costs to 
current business expenses rather than to capital costs as 
before. : 


The Reconversion Act. When the War Mobilization & 
Reconversion Act was passed by Congress last year it 
was lightly regarded by industry leaders. Now, how- 
ever, it appears that under the law all war contracts— 
even those for experimental and development work— 
will be promptly cancelled on V-J Day. The result 
might be many months without military work for the 
industry, unless gets busy now on a postwar 
aircraft program. Terutaleay would suffer. 
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tical at this time. However, 
certain projects for mutual 
utilization of facilities will be 
continued on a_ subcontract 
plan, and cooperation in con- 
version to peacetime manu- 
facturing is also in view. 
Manufacturing economies and 
enhanced working capital 
had been specified as the goals 
of the planned merger of these 
two Wichita companies. Likely, 
the merger negotiations will 
be renewed at some future 
date, though no further moves 
are planned at present. 

Aviation Corp. is rounding 
out its postwar line of house- 
hold appliances through the 
purchase at $22,000,000 of the 
Crosley Corp. Around 64% of 
Crosley’s 545,800 shares were 
purchased from the Crosley 
family, and a similar offer has 
been made to minority stock- 
holders. Avco has arranged a 
bank credit with ten banks to 
finance the deal. The Crosley 
lines include radios, refriger- 
ators, ranges, heaters, and kit- 
chen equipment. 

National Airlines has filed 
application with CAB for con- 
trol of Caribbean Atlantic 
Airlines. Caribbean has 41,- 
700 shares of stock outstand- 
ing, of which 80% has been 
deposited with National for 
exchange into latter’s stock 
upon receipt of CAB approval. 
Terms of merger were not an- 
nounced. ae 

Republic Industries, Inc., is 
the new name of Continental 
Engineering & Management 
Corp. which recently acquired 
85% of the Jacobs Aircraft 
Engine Co. stock (July Avia- 
It is noted that this 
Continental organization had 
no connection with Continen- 


for one share of $25 par 5% 
cumulative preferred stock of 
Republic. Each of latter shares 
will be convertible into three 
ee common up to 
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Type W-WD Stainless Steel 


iol tiinre lah a-mmekenlericel olic 
hose clamp. Made in 
eight sizes to cover the 
Tal tig mecelalel-meol mel oJ o)ilaehilelars 


Type FBSS Stainless Steel hose 
clamp. The most widely used 
hose clamp in the oviation 
industry. Made in the standard 

AN 748 sizes... 


sizes for special rec i-ements. 
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RING CO. 
. Chicoge 23, Ib 


Dependability has been recognized by the 
Wittek Manufacturing Company during its 
25 years of hose clamp manufacturing ex- 
perience as a foremost requirement in any 
hose clamp design. Wittek assures this de- 
pendability by the selection of basically 
sound designs...the use of high-grade 
materials and the application of good 
workmanship. Today Wittek offers two 
distinctly different hose clamp designs— 
each of which meets the requirements of 
Specification AN-FF-C-406 A. 
TYPE WWD—an adjustable worm drive hose 
clamp made of stainless steel and designed 
to take full advantage of the superior phy- 
sical properties of that material. Note the 
compact streamlined housing . . . the hard- 
ened one-piece thumbscrew—PLUS a new 
exclusive Wittek feature—an inner band 
of Stainless Steel accomplishing the two- 
fold purpose; (1) protecting the hose from 
the serrations in the outer band, and (2) 
distributing the load uniformally to pro- 
vide greater strength and superior sealing 
characteristics. 
TYPE FBSS—an improved Stainless Steel 
version of Wittek’s basic FB design—now 
incorporating a bridge extender—in all 
sizes. This is the most effective hose clamp 
for all applications where an adjustable 
clamp is not necessary. 

Hose Clamps for all requirements, made 
by Wittek—specialists in hose clamps and 
their applications. 


EK ose 


HOSE 
CLAMPS 
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AVIATION PEOPLE 





WILLIAM D. KENNEDY 
has been named vice-pres. 
and general mgr. of Wright 
Aero Corp. He is. also vice- 
pres. and mgr. of company’s 
Cincinnati plant. He is a 
veteran of more than 25 yr. 
in aviation and aircraft en- 
gine manufacturing and was 
closely connected with many 
famous flights. 





WILBUR W. BRADLEY 
has been made supt. of 
operations for new South 
American airline, TACA de 
Colombia. With 16,000 hr. 
to his credit, he has been 
flying since 1916. He for- 
merly was operations mgr. 
of Avianca, PAA’s Columbia 
affiliate. He also served 
with RAF in ’16, 


NASH RUSS has been elect- 
ed pres. of Taylorcraft. Also 
on company’s board, he Is 
likewise pres. of Detroit 
Aircraft Products and De- 
troit Aircraft Corp. Latter, a 
Pioneer aero firm, at one 
time controlled Lockheed, 
Ryan, and other air inter- 
ests. Company built first 
all-metal airships. 


GEORGE H. WOODARD, 
mor. of Westinghouse’s 
Aviation Gas Turbine Div., 
received company’s Order 
of Merit in recognition of 
his work in development of 
new products. Before his 
present post he was mgr. of 
company’s new products 
div. at E. Pittsburgh. He 
joined Westinghouse in '36. 





LT.COL. GEORGE T. CUS- 
SEN was named EAL’s asst. 
to general mgr., with hq. in 
N.Y.C. He had been opera- 
tions officer for 302nd 
Transport Wing in England 
and in Paris. He was also 
stationed in Brazil and 
Africa, working on air 
transport problems. (Bach- 
rach photo) 





DONALD S. RUSSELL has 
been named director of con- 
tract administration for 
Bell’s Niagara Frontier Div. 
He is expected to handle 
company’s RP-63 armored 
target plane program. He 
was chairman of Target 
Airplane Evaluating Com- 
mittee which helped develop 
RP-63. 


AVIATION, August, 1945 


C. R. SMITH (left) was elected chairman of board of AA, 
a newly created position. He served as pres. of airline 
from 1934 to 1942, resigning in ‘42 to enter military ser- 
vice as chief of staff, then deputy commander, of ATC. 
He received DSM, Legion of Merit, Air Medal, and partici- 
pated in Distinguished Service Citation for transport of 
supplies to China. RALPH S. DAMON (right) was elected 
pres. of AA. Formerly pres. of Curtiss Aeroplane & Motor 
Co., he left that position in 1935 to become airline’s vice- 


pres. of operations. 


He is also a member of board of 


directors of the airline company. 





TAINE G. McDOUGAL, 
head of sparkplug div. of 
AC, received Ohio State 
University’s 1945 Lamme 
Medal for achievement in 
engineering and_ technical 
arts. He is credited with 
development of monolithic 
sparkplug insulators for 
high altitude operations. He 
joined AC 30 yr, ago. 





WILLIAM I. BEACH, chief 
plastics engineer for NAA, 
received John Wesley Hyatt 
Award, top honor in plas- 
tics field, for his original 
thinking and research in de- 
velopment of a_ plastics 
forming process deemed 
competitive with the metal 
forming techniques. He 
joined NAA in 1939. 








WILLIAM E. AMLONG has 
been appointed executive 
asst. for CAL. He came to 
airline from Colorado State 
C. of C., where he had been 
asst. mgr. since "40. Pre- 
viously he was district mgr. 
of Ohio State C. of C. and 
before that was field secy. 
for California State C. of C. 
He is a member of NACOS. 





EDGAR RHODES is new 
of 
He will have charge 
of engineering administra- 
handle all 
production and other engi- 
neering concerned with com- 
pany’s new fighter. He was 
formerly chief project engi- 
neer on Bell’s P-59A Air- 


asst. chief 
Ryan. 


engineer 


tion and will 


acomet jet plane, 





COL. BERNARD F. JOHN- 
SON, released by AAF, has 
returned to head Aviation 
div. of Calif. Texas Oil Co. 
Formerly Petroleum Prod- 
ucts Supply Officer, AAF 
Command, ETO, he was 
awarded Legion of Merit 
and was also decorated by 
French Government. He 
holds a pilot's rating. 





PEYTON M. MAGRUDER 
has been appointed director 
of _commercial sales for 
Glenn L. Martin. Well 
known for his design work 
on B-26 Marauder, he was 
previously chief of new de- 
sign. He will now handle 
domestic and foreign sales 
of both aero and non-aere 
products, 





JOHN L. SULLIVAN was 
sworn in as Asst. Secretary 
of Navy for Air aboard Adm. 
McCain’s flagship carrier. 
Asst. Secy. Sullivan replaces 
Artemus Gates. It was 
first time an Asst. Secretary 
of Navy of United States 
has taken oath of office in 
a war zone at sea. (U. S. 
Navy photo) 














Molybdenum cast iron 
brake drums have proved 
themselves in exacting 
wartime service. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING | tr WMOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
DATA ON MOLYBDENUM APPLICATIONS. jf faye FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 
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NEW PRODUCTS 








INFORMATION TPS 





ENGINEERING DATA 


Surface Inspection Apparatus.......1 


Circular from Rex D. McDill, Cleveland, 
describes new comparator apparatus, 
Model C-1000, complete projection booth 
eontaining twin microprojectors, enabling 
comparison and inspection of “Faxfilm” 


slides at full 100 dia. magnifications, 
alongside “Faxfilm’” standards.—AVIA- 
N, Aug. ’45. 


Beperveher gers .ncccecccdcsccctsccesh 


Mechanical principles, manufacturing 
processes, and applications of company’s 
product are given in booklet, Supercharg- 
ing for Greater Power and Increased Per- 
formance, from B-W Superchargers, Mil- 
waukee.—AVIATION, Aug., ’45. 


Contact Metals and Alloys..........3 


Containing useful tables on physical 
properties of pure contact metals and 
alloys, bulletin from Callite Tungsten 
Corp., Union City, N. J., gives graphs of 
relation between minimum arcing current 
and voltage of different materials, relative 
performance of various alloys, and other 
data.—AVIATION, Aug., °45 


Bearings Manual .............++..+4 


New Departure Div., General Motors 
Corp., Bristol, Conn., offers Booklet BA, 
titled Bearing Application, covering im- 
portant fundamentals of bearing mounting 
applicable to all types, pre-loading meth- 
ods, use of various types, and other in- 
formation.—AVIATION, Aug., ’45. 


PRODUCTION 


Hose and Couplings.............-+-5 


Bulletin No. 600 from Seamlex Co., Long 
Island City, N. Y., describes ‘“Seamlex” 
with Type W fittings, welded or brazed 
type, and illustrates hose with various 
o*yguy guar couplings.—AVIATION, Aug., 


Leather Packings .................-6 


Containing engineering standards, new 
catalog and text book on leather packings 
has been issued by Chicago Belting Co., 
Chicago.—AVIATION, Aug., ’45. 


Friction Material Catalog..........7 


Described in catalog from Raybestos- 
Manhattan, Passaic, N. J., is complete line 
of friction materials for industrial equip- 
ment.—AVIATION, Aug., °45 


Parts-Cleaning Material.............8 


Folder from BE. A. Gerlach Co., Phila- 
delphia, describes ‘70 Stripper,” parts 
cleaning material for stripping metals of 
baked finishes, lacquers, and of foreign 
substances. Publication of this literature 
marks return of product to available list.— 
AVIATION, Aug., °45. 


Machining Practice ............-+---9 

’ Practice in Machining Zine Alloy Die 

Castings is title of booklet from New 

Jersey Zinc Co., New York City. Tech- 

770 data is included.—AVIATION, Aug., 
a 
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KEEP POSTED ON 


Products and Practices 


This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 


with the manufacturers. 


It helps executives save valuable time, 


provides profits through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





Welding Electrodes ...............10 


Describing characteristics and applica- 
tions of alloy welding electrodes, and 
recommending uses and procedures, circu- 
lar is offered by Welding Equipment & 
Swpely Co., Detroit.—AVIATION, <Aug., 


Shipping Containers ..............11 


General Box Co., Chicago, offers new 
issue of The General Box, booklet con- 
taining suggested uses for various types of 
eontainers.—AVIATION, Aug., ’45. 


Caated Fabrics .............. nice eee 


First installment of series on history and 
development of coated fabrics is contained 
in first issue of The Pantasote, new house 
organ of Pantasote Co., New York City.— 
AVIATION, Aug., ’45. 


Brochure from Cook Electric Co., Chi- 
cago, contains outline of facilities of com- 
pany, and describes its line of “Spring- 
life” bellows, pressure detectors, indicators, 
—_ other products.—AVIATION, Aug., 


Sperry NOE 0b cc vb scccepecedes oe 

B. F. Goodrich Co., Akron, has issued 
new catalog on Lonn rubber blow and 
spray guns and water savers. Principle 
of valves is explained and applications 
listed.— AVIATION, Aug., ’45. 


Glue and Pot ............ bs ap aaa 


Circular from Kindt-Collins Co., Cleve- 
land, describes ‘“Master” automatic electric 


glue pot and flake pattern glue.—AVIA- 
TION, Aug., ’45. 


Aviation Products ................16 


Products Fs the Aviation Industry is 
title of booklet from Johns-Manville, New 
York City. Detailed are packings, gaskets, 
and seals; asbestos tubing and textiles for 
fireproofing; and friction and insulating 
materials. Also listed are built-up roofs, 
transite, rock wool insulation, asphalt tile 
flooring, acoustical materials, ducts, pres- 
sure pipe, and sewer pipe.—AVIATION, 
Aug., '45. 


mesedccncecccoveccsvceecs 17 


Bronzes 
Containing photomicrographs, physical- 
properties data and chemical composition 
information on “Ampcoloy” alloys, Bulletin 
59 is available from Ampco Metal Milwau- 
kee.—AVIATION, Aug., °45. 


Non-Extrusion Packing .............18 


T-ring cking reported to prevent ex- 
trusion of sealing material is described in 
bulletin from Weatherhead Co., Cleveland. 
—AVIATION, Aug., '45. 


Merd Gerfeclag 2... .cccccc ccc cee ND 


Proper technique in application of alloys 
to steel surfaces by welding is described in 
new edition of Welders Guide to Successful 
Hard. Facing, issued by Miro-O-Col Alloy 
Co., Los Angeles.—AVWIATION, Aug., °45. 


MACHINERY & ACCESSORIES 


Portable Infra-Red ................20 
Various models of portable infra-red 
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equipment, made by Fostoria Pressed 
Steel Co., Fostoria, Ohio, are described in 
pamphlet.—AVIATION, Aug., "45. 


Granite Surface Plate............-21 


Bulletin from Ideal Commutator Dresser 
Co., Sycamore, IIll., describes new “Ideal” 
granite surface plate, made of Vermont 
granite, ground and lapped. Material will 
not corrode and is non-magnetic.—AVIA- 
TION, Aug., '45. 


Flash Welding ........-.---+++0++ +22 


Advantages of flash welding are de- 
seribed in circular from American Welding 
and Mfg. Co., Warren, Ohio.—AVIATION, 
Aug., °45.. 


Temperature Control! Cabinets. .....23 


Cabinets, baths, ovens, and furnaces for 
use with controlled temperatures are de- 
scribed in Catalog No. 325 being mailed 
by Precision Scientific Co., Chicago.— 
AVIATION, Aug., °45. 


Aircraft Carburetor Tester.........24 


Service Bulletin No. 41, from Holley 
Carburetor Co., Detroit, contains descrip- 





tion of portable instrument for testing 
manual and automatic mixture controls of 
company’s carburetor.—AVIATION, Aug., 


LS cipkains Reva ckibente ves mee 


Pumps 
Bulletins AQB400.1 and AQB500.1, from 
Fairbanks, Morse & Co., Chicago, describe, 
respectively, Figure 6920 oil lubricated 
turbine pump, and Niagara _ propeller 
pumps.—AVIATION, Aug., ’45. 


Offset Back Spotfacer.............26 


Engineering data on application of offset 
back spotfacer made by Edlund Tools, 
Detroit, is contained in Bulletin BSF445.— 
AVIATION, Aug., °45. 


Abrasive Blasting Machine.........27 


Airless “Wheelabrator,” using controlled 
centrifugal force for abrasive blasting, is 
described in catalog from American Foun- 
dry Equipment Co., Mishawaka, Ind.— 
AVIATION, Aug., '’45. 


OS EE ee ie 


Bulletin No. 464-45, from Michigan Tool 
Co., Detroit, describes Model 464 “Sine- 
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ROUND GAGE BLOCKS 


example, the gaging area of a round block is — 
while the gaging area of a © 
rectangular block is .4968 square inch. Gage life 


.9970 square inc 


is thereby increased. 


2. Chromium plating increases gage life many 


times over ordinary steel gage blocks. 


3. Use of the round shape gage virtually elimi" 

nates chances of tipping, causing possible injury 
Flats” prevent rolling. 

returns to room temperature 


to the gaging surface. ‘ 
4, Gage quickl 


after handling, use of center holes. 


ROUND GAGES 
PRICES PER SET 


Set No. 
Set No. 
Set No. 
Set No. 
Set No 
Set No. 
Set No. 
Set No. 





(Prices on individual blocks 
on request) 


DEARBORN GAGE CO, 225,2820%,o7R5 





Pritts of Chromium Pete fae Rs 
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Line” bench-type hob checker for con- 
tours ranging up to 6 in. o.d. and with 
max. length of 8144 in.—AVIATION, Aug, 


"45. 


Rotary Pump Catalog.............29 


Jameson & Co., Hollywood, Calif., offers 
new catalog on Harman fuel and ojj 
transfer pumps, engine pre-oiler units, 
portable high pressure air compressors, 
preservative sprayer equipment, and de- 
sludging units.—AVIATION, Aug., ’45. 


X-Ray Diffraction in Research. ..... .30 


Geiger-Counter Spectrometer for Indus- 
trial Research, special study by H. Fried- 
man, of the Naval Research Laboratory, 
discussing theory of X-ray powder dif- 
fraction, and describing working of spec- 
trometer, has been issued in booklet form 
by North American Phillips Co., New York 
City.— AVIATION, Aug., ’45. 


Fine-Dust Collector ...............3] 


Co lector designed for collection of fine 
gri: ling and polishing dust is described 
in bulletin from Leiman Bros., Newark, 
N. J—AVIATION, Aug., ’45. 


Tube End Former .................32 


No. 7 tube end forming machine, a 
double action hydraulic press automatic- 
ally operated, is described in circular from 
Vaill Engineering Co., Waterbury, Conn. 
—AVIATION, Aug., ’45. 


X-Ray Diffraction Apparatus....... .33 


Picker X-Ray Corp., New York City, 
has issued new brochure on line of ap- 
paratus for X-ray diffraction. Process is 
profusely illustrated and _  described.— 
AVIATION, Aug., 45. 


Gear Finishing Cutters............34 


Rotary and rack type gear finishing 
cutters, laps, burnishers, and master 
checking gears, are described in Bulletin 
E-45 issued by Colonial Tool Co., Wind- 
sor, Ont.—AVIATION, Aug., °45. 


Tapping Machines ................35 


New features of medium duty tapping 
machines manufactured by Detroit Tap 
& Tool Co., Detroit, are described in 
ngs a Bulletin MTM-45.—AVIATION, 

ug., *45. 


Electric-Type Controllers ..........36 


Descriptive material, details of appli- 
cations, and contact and load circuit wir- 
ing diagrams of new ‘‘Microact’”’ and other 
electric-type ‘““Pyromaster” controllers, are 
contained in folder from Bristol Co., 
Waterbury, Conn.,—AVIATION, Aug., ’45. 


Infra-Red Ovens ..................37 


Designed for small shop or use as ac- 
cessory to spray booth when no con- 
veyor is available, “Tub’’ oven made by 
Infra-Red Engineers & Designers, Cleve- 
land, is described in newly issued catalog 
page.—AVIATION, Aug., ’45. 


Electrode Catalog ...............38 


Entire line of welding electrodes made 
by Air Reduction, New York City, is 
shown in new catalog which contains de- 
tails of applications and procedures, also 
specifications.—AVIATION, Aug., °45. 


a. kL er 


Hydraulic forging press, manufactured 
by Hydraulic Press Mfg. Co., Mt. Gilead, 
Ohio, is subject of company’s Bulletin 
4407.—AVIATION, Aug., °45. 


Vibraticn-Fatigue Testing ..........40 


Emphasizing importance of postwar 
product testing, new folder describes 
vibration-fatigue testing machines made 
by All American Tool & Mfg. Co., Chicago. 
—AVIATION, Aug., °45. 


Centerless Thread Generators......41 


Steinle Machine Co., Hartford, Conn., 
has issued circular giving details of cen- 
terless thread generator presently imported 
from England but soon to be manufac- 
tured by company in Hartford.—AVIA- 
TION, Aug., °45. 


Materials Handling ........se0+0++42 


Material Handling News, Vol. 4, No. 2, ° 


issued by Clark Tructtactor Div., Clark 
Equipment Co., Battle Creek, Mich., de- 
scribes pictorially many applications of 
pallet and fork truck to movement of war 
materials—AVIATION, Aug., °45. 
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NEW TYPE 


- norr-metalle 


OL SEAL 


simplifies design 
problems... reduces 
hearing maintenance 


a more effective oil-retaining seal in service. 














—Johns-Manville 
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HIS new J-M “Clipper Seal” offers distinct 
advantages both from the standpoint of 
simplifying design problems and of providing 

















87 YEARS OF SERVICE TO TRANSPORTATION 


One-Piece Precision 
Molded Body— 


highly resistant to grease, 
oil and many corrosive 
liquids. Entirely non-metal- 
lic—can’t score. 


Rigid Heel — 

made of a dense resin-bond- 
ed fabric to insure a press 
fit in the packing recess. 


Flexible Lip— 


an integral part of the seal. 
Makes possible accurate 
control of pressure against 
shaft by means of self-ad- 
justing garter spring. 


Large Bearing Area— 


reduces wear on shaft to a 
minimum. 


Self-Adjusting 

Garter Spring— _ 
permits accurate control of 
pressures and provides a 
positive contact with shaft 
at all times. Special spring 
stock is available for ex- 
treme cofrosive conditions. 


oeoeeeeeenenseeeeeeeenwseeeeeeereeeeeeeeeeeteeeeeeete ee &¢ @ 


Its one-piece, precision-made body, concen- 
trically molded and non-metallic in construc- 
tion, allows liberal machining tolerances. Its 
simple, compact shape permits a light flange 
section that effects compactness of design. 

In service, these J-M Clipper Seal features pro- 
vide a positive lubricant-retaining, dirt-exclud- 
ing seal... automatic in its operation . .. adapt- 
able to a wide range of conditions... and highly 
resistant to most forms of corrosion. 


Johns-Manville Clipper Seals are made in 
sizes for shafts from 1 5/16" to 37" diameter, 
in both endless and split types. Special designs 
are available where unusual temperature, pres- 
sure or other service conditions require. For 
further details, write Johns-Manville, i 
22 East 40th Street, New York 16, N.Y. J) 
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With Amphenol COMPLETE Cable Assemblies you _ cision and quality workmanship, and dependability * 
have only one source of supply... issue only one that characterizes all Amphenpl products. m7 
purchase order...cut your procuremen cost... ... Engineered to your specifications . . . Efficiently fo 
reduce your labor and tool cost. ..eliminate pro- assembled . . . Exacting precision in testing—three tin 
duction and assembly worries ... all of these add up _ additional reasons why you should specify Amphenol Cc 
to a substantial savings in valuable man-hours and _ complete, quality Cable Assemblies. 
manufacturing cost. Your inquiry will receive prompt, careful and con- = 
Tremendous volume production has necessitated fidential consideration. TI 
the creation of countless jigs, fixtures and special Depend upon AMPHENOL Quality. 
equipment with resultant lower assembly cost, pre- 
Cc. 
AMERICAN PHENOLIC CORPORATION P 
Chicago 50, Illinois co 
In Canada + Amphenol Limited - Toronto an 
Tr 
iss 
'U.H.F. Cables and Connectors + Conduit - Fittings - Connectors (A-N, = 
U.H.F., British) - Cable Assemblies - Radio Parts + Plastics for Industry 4 
226 AVIATION, August, 194 A 





























































Welding Rods and Electrodes.......43 


Index of new digest booklet from Page 
Steel & Wire Div., American Chain & 
Cable Co., Monessen, Pa., features list- 
ings according to type and class of ma- 
terial to be welded, thus enabling easy 
selection of proper electrode or gas weld- 
ing rod for specific job. Digest is num- 
bered DH-821.—AVIATION, Aug., °45. 


Flexible Shaft Machines...........44 


Pratt & Whitney Div., Niles-Bement- 
Pond Co., West Hartford, Conn., an- 
nounces publication of comprehensive cat- 
alog covering line of ‘Kellerflex flexible 
shaft machines and accessories.—A VIA- 
TION, Aug., 


Cutting Tools .......+eeeeeeeee ee 45 


Circular from Continental Tool Works, 
Detroit, Mich., lists line of metal cutting 
tools and describes Type “R” face mill- 
ing cutters —AVIATION, Aug., "45, 


ELECTRICAL 
Wire Bound Resistors..............46 


Simplification of selection of fixed wire 
bound resistors is feature of engineering 
Bulletin R, issued by Shallcross Mfg. Co., 
Collingdale, Pa.x—AVIATION, Aug., ’45. 


ee ERG EPEC ON OTE |: 


Description and pertinent dimensions of 
line of a.c. and d.c. generators, motor 
generator sets, and d.c. motors, are con- 
tained in new catalog from Kurz & Root 
Co., Appleton, Wis.— AVIATION, Aug., ’45. 
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Guardian Electric & Mfg. Co., Chicago, 
has issued new catalog containing 56 
pages of descriptive matter on line of 
relays, thermostats, and other electrical 
instruments.—AVIATION, Aug., 


OEE eRe 


New resistor catalog from Ward Leon- 
ard Electric Co., Mt. Vernon, N. Y., de- 
scribes various types and gives sizes, re- 
sistance values, and data on mountings 
and enclosures.—AVIATION, Aug., ’45. 





Capacitor Nomograph ............50 


Sprague Electric Co., North Adams, 
Mass., offers without charge a pulse serv- 
ice capacitor nomograph (designated as 
Technical Bulletin No. 11) designed for 
determining voltamperes through a capac- 
itor used in rectangular pulse service.— 
AVIATION, Aug., ’45. 


STEELS 


Seamless Tubing ..................51 


Information is available from Michigan 
Seamless Tube Co., South Lyon, Mich., 
on seamless steel alloy aircraft tubing and 
other types, also information on di- 
mensions and weights of pipe sizes.— 
AVIATION, Aug., °45. 


Steel Welding Rod ................52 


_ American Manganese Steel Div., Amer- 
ican Brake Shoe Co., Chicago Heights, 
Ill., has issued Bulletin 345-W on Amsco 
‘Toolface”’. Product is steel welding 
rod for hard surfacing operations and 
for making, salvaging, and altering cut- 
ting tools—AVIATION, Aug., °45 


Cutting Alloy ..............+..+..53 


Analysis and applications of “T & V” 
cutting alloy is contained in folder from 
Jessop Steel Co., Washington, Pa.—AVIA- 
TION, Aug., 


PLASTICS AND SYNTHETICS 


Cowl Mountings ..................54 


Bulletin No. BU-34, from Bushings, 
Inc., Berkley, Mich., describes character- 
istics of new synthetic-insulated aircraft 
cow! mountings described as impervious to 
oil and as having high rate of vibration 
a shock absorption.—AVIATION, Aug., 


Transparent Tote Boxes ...........55 


._ New Plastics Bulletin No. 27 (Vol. 8), 
Issued by E. I. Du Pont de Nemours Co., 
Arlington, N. J., contains special article 
on transparent tote boxes used for instru- 
ment parts.—AVIATION, Aug., ’45. 
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24 PAGES pictorially NY 
presented | 
CLARK Fork Trucks and 
pallet methods in 32 


showing 


different types of mate- 


ials handling operations 


and specifications of 
different pallet designs. 
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Contains illustrations 


Yours for the 
asking—mail the | 
coupon NOW! 




















R DIVISION 
1002 JAMES STREET, BATTLE CREEK, MICHIGAN 


| would like a copy of your book "CLARK BOOK ON PALLETS” 
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Economical= 


Reliable— 


A TYPE FOR 
EVERY TANK 


Manufacturers of light 
airplanes will he inter- 
ested in the many advan- 

‘ ae 
tages to be gained from 
standardizing on Scott 
Direct Reading Gasoline 
Gauges. Extremely mod- 
erate in cost, they are 
accurate , dependable, 
completely fool-proof. 
Cast aluminum head and 
hard brass working parts. 
Shielded magnetic trans- 
mission assures positive 
vapor and moisture-proof 
seal. Impregnated cork 
float for life-long service. 
Vibration-proof. Service- 
tested. A type for every 
style tank and _installa- 
tion. Clear-face dials. 
Readings in black on 
white—white on black or 
radium. It will pay you 
to investigate today. 








PARTS AND INSTRUMENTS 
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Pamphlet descriptive of new Jardur- 
Warner avigational plotter has been is. 
sued by Jardur Aviation Co., New York 
City.—AVIATION, Aug., '45. 
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Brochure on its new Gyrosyn compass 
has been issued by Sperry Gyroscope Co., 
Div., Sperry Co., Brooklyn, N. Y. Instru- 
ment eombines functions of directiona] 
gyro and magnetic compass.—AVIATION, 
Aug., °45. 


PLANT MATERIALS 
Factory Flooring .................58 


Master Builders Co., Cleveland, has is- 
sued booklet descriptive of ‘“‘Masterplate”, 
metallic-concrete flooring material de- 
signed for new floors and for resurfacing 
old floors. Iron particles, cement-welded, 
are components.—AVIATION, Aug., '45. 


Floor Cleaner .. 


“Maintenex”’, cleaning material § for 
floors reported to be free from abrasives 
and fillers, is described in circular from 
A. C. Horn Co., Long Island City, N. Y.— 
AVIATION, Aug., °45. 


INSTRUCTION 


Precision Measurement ............60 


" Science of Measurement is title of new 

correspondence course on precision meas- 
urement offered by Continental Machines, 
Minneapolis. Course includes individual 
booklets on various phases of measure- 
ment. Information on _ distribution of 
course is available from company.— 
AVIATION, Aug., ’45. 


NEW PRODUCTS 


Latest 
Machinery 


Pull-Broaching Attachment .........61 


New attachment for broaching presses 
made by Colonial Broach Co., Detroit, 
enables pull-broaching as well as push- 
broaching. Attachment has two vertical 


AVIATION, August, 1945 











GEAR TYPE 
FOR 
GREATER 
SIMPLICITY 


@ Outstanding performance. Dependability 
beyond the ordinary. That’s the record of 
PESCO Engine Driven Hydraulic Pumps in 
modern aircraft. 

PESCO designed these pumps especially to 
meet the exacting needs of aircraft hydraulic 
systems. For greatest simplicity there’s improv- 
ed gear type construction that reduces working 
parts to a minimum. That means greater de- 
pendability, longer life, less service and 
maintenance. 

And through Pressure Loading, an exclusive 
PESCO development, high efficiency is main- 


vacuum, fuel and hydraulic pumps . . 
aircraft needs for controlled liquid flow and Pressurized Power. 


PRESSURE 
LOADED 
FOR 


HIGHER 
EFFICIENCY 






tained through a wider range of operating con- 
ditions. PESCO Pressure Loading compensates 
for wear and thermal variations encountered in 
high altitude flight to maintain minimum end 
clearance between pump gears and gear housing. 

Models are available with pressure limits up 
to 3000 p.s.i. Capacities -up to 12 g.p.m. 
Weights from 2.5 to 10 lbs. 

New descriptive literature is now available. 
Write for Engine Driven Hydraulic Pump 
folders to PESCO Products Co., (division 
Borg-Warner), 11610 Euclid Avenue, Cleveland 
6, Ohio. 


PESCO advanced design and performance extend through a complete line of air, 
+ Precision equipment meeting practically all 











guide rods, tied together top and bottom. 
Lower tie-bar carries puller adapter to 
permit use of automatic pullers. Guides 
slide in long bushings pressed into platen 
bed. Attachment is available on full line 
of presses.—AVIATION, Aug., ’45. 


Pneumatic Die Grinder.............62 


Special features of new 25,000 rpm. 
perree> die grinder made by Keller 
ool Co., Grand Haven, Mich., include 
built in oil reservoir from which oil for 
8 hr. operation is metered; aircooled 
cylinder; and bearings rigidly mounted 
in end plates and lubricated for 1,000 hr. 
operation. Models are available equipped 
with collet chuck, with adapter for hold- 
ing unmounted grinding wheels, and with 
¥% in. cap. Jacobs chuck. Length is 6% 
in., weight 18 0z.—AVIATION, Aug., °45. 


Drilling-Boring-Reaming Machine... .63 


Special automatic machine designed for 
machining aircraft gun turret ring has 








applications to other types of 5 oe 
oO. 
Model "M32 (photo) auto- 


arts, states maker, Moline Tool 


oline, Il 





Let Arnot Make 


It For You! 





Important parts of the M-103 
nose bomb fuse, that con- 
trols the timing of the explo- 
sion of general purpose, dem- 
olition, and S. A. P. bombs, 
are made in Arnolt plants. 





There may be several parts of 
your product which could be 
produced for you faster and at 
lower cost in Arnolt plants. 
Arnolt’s experience in sub-con- 
tracting for leading manufac- 
turers in automotive, aviation 
and boating industries is your 
assurance of sound engineering 
and precision workmanship. For 
complete details on Arnolt man- 
ufacturing facilities, mail the 
coupon below today. 








ARNOLT MOTOR COMPANY 


WARSAW, INDIANA 





Please send your new 16-page illustrated brochure, “ 
“Manufacturing Facilities Available for Your Production. 
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matically drills and reams 24 groups of 4 
small holes, and at same time finish bores 
and chamfers a larger hole located at 
center of each group. There are two 
4-spindle drilling units, two 4-spindle 
reaming units, and two single-spindle 
precision boring units. Each unit has its 
own hydraulic feed cylinder and feed 
rate regulating valve. Complete auto- 
matic control is electric and work is in- 
a hydraulically.—AVIATION, Aug, 


Bar Stock INGE o6.c4 0 ch ew ecbeca.s ce 


Described as suitable for manufacture 
of hinge parts, pole pieces, turbine blades 
molding, hardware, and other parts, new 
completely automatic machine for milling 
and cutting off parts from bar stock js 
announced by Kent-Owens Machine Co,, 
Toledo. In making turbine blades, cres- 
cent shaped bar stock is automatically 
fed against end stop by torque motor and 
then clamped hydraulically. Head has 
three cutter spindles. Form cutters on 


two lower spindles form mill blade (see 
in photo), 


inset and saw on upper 








spindle cuts blade off to length. As 
head returns to upper position, stock is 
unclamped, advanced into position by 
motor for new part, and again clamped. 
Attention of operator is not required. 
Any desired cycle or feed rate may woe 
obtained through adjustments. Fixture 
and clamping jaws to accommodate vari- 
ous cross section shapes of stock can be 
provided. Head can be furnished with 
single spindle for simple cutting-off oper- 
ations, or with number of spindles for 
both milling and cutting off.—AVIATION, 
Aug. °45. 


Gombination Mill ..........02000++65 


Designed for production, but especially 
suited to small jig and die work, new 
2144-in. horizontal boring, drilling, milling, 
and tapping machine has been developed 
by Defiance Machine Works, Defiance, 
Ohio. Speeds from 25 to 1,600 rpm. in 
either direction on main spindle are ob- 
tainable. It has direct reading indicator 
for spindle speeds, and feed chart. Brake 
stops spindle. Machine has 18 feeds in 
geometrical progression, ranging from .002 
to .125 per revolution of spindle, and 5 
feeds are standard tapping leads. Column 
Ways are 5 x 1% in. and 18 in. across. 
Bed ways are 5 x 1% in. and 24 in 
across. Table has working surface of its 
entire working area, with ‘‘T’’ slots and 
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Navigators find the way. Pilots take them 
there. Bombardiers do the big damage... But 
it’s the boys in the back room who bring the 
bombers back—the gunners. 

Huddled in flying suits, masked and goggled, 
they stand by on the high cold course, helpless 
against the buffeting or fiery shell particles of 
flak, eyes probing the somber metal skies for 
the dots that mean danger. As the fighter pack 
closes within range, they loose their twin 
stingers on anything that flicks by their sights 
--. fire in solo, series or chorus, keep enemy 
ships respectful, fight off interference attacks, 
chalk up individual kills like fighter pilots. 


Tue gunners run young, fresh from the 
farm, factory, high school. They rate perfect 
in eyesight, are quick on the gun trigger, long 
on guts and loyalty, wear chevrons and rockers, 
and more decorations than any other enlisted 
men ih any other army. They fly, fight, live and 
play as crews; but they die alone. They get to 
know sudden death, ugly wounds, wakeful 
nights in dark barracks by the empty bunks 


ACOBS 


A Division of Republic Industries, Inc. 
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of missing friends...These are today’s heirs of 
the American tradition, aud they do their 
forebears and their country proud! 


Ir was our privilege to make more than 
20,000 Jacobs engines, and more than 10,000 
of another make, for the twin-engine planes 
which schooled the bomber crews. 

And it is our pride that the Jacobs engines 
served well both student airmen and American 
taxpayers...raised theirservice periods between 
major overhauls from the 350 flight _ 
hours originally specified up to as _ ai 
much as 1,200 hours...and reduced 
maintenance costs—in the hardest 
kind of service required of any 
plane engines. 

The service records of the Jacobs, 
the experience acquired in quantity ¢ 
production, are the best evidence that 
Jacobs new postwar engines, will give & 
even longer trouble-free, dependable service, at 
low costs!... Jacobs Aircraft Engine Company, 


A Division of Republic Industries, Inc. 


¢ Pottstown, Pa. 
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MACHINISTS 
RELY ON RED LINE FOR THE 
RIGHT CUTTING OIL 









2. And machinists rely on Red Line for 
the right cutting oils. That’s because each 
fluid is developed from a formula based 
upon extensive research and practical ex- 
perience in the industry. 





1. Skilled machinists make sure they have the correct cutting fluid for 
each job. It means faster cutting speeds, longer tool life, better surface 
finishes and increased production. 





wrt 


3- Red Line Cutting Fluids keep 
the tool cool, have the right chem- 
ical affinity for the metals worked, 
help prevent thermal distortion 
which causes inaccurate dimensions. 


a> Be 
4. They have the stability and the 
proper lubricating qualities to re- 
duce power consumption, excessive 
wear, and heat generation. And they 
protect against corrosion. 


5- Red Line Cutting Fluids also as- 
sist satisfactory chip formation and 
wash away the cuttings (particularly 
desirable in hack sawing, milling, 
grinding, and deep hole drilling). 


Join the hundreds of shops that regularly rely on Red Line for the right cutting fluids. Your local Union Oil repe 
resentative has a supply, or if a special problem develops write Union Oil Company, Los Angeles 14, California. 


Aorotiicr 
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cross slots. Backrest with boring bar 
support has one Vee and one flat way. 
Saddle is guided on inside of bed ways. 
Spindle head unit has substantial bear- 
ing on column, and it is counter-balanced. 
actuating screw is located in center of 
column ways between dovetail guiding 
edge and tapered take-up gib on inside 
of column ways.—AVIATION, Aug., ’45. 


Vertical Broaching Machine....... 66 


New vertical broaching machine devel- 
oped by. Zagar Tool Co., Cleveland, is 
puilt with three guide bars, similar to 3- 
post die shoe, by means of which broach 
is pushed straight without deflection _in 
machine column. Broach is pushed with 
cone-shaped cup located in top adapter 





plate and which mates up with 45 deg. 
angle ground onto pushing head of broach. 
No holders or attachments are used. 
Broach is pushed through and returned. 
Dimensions: Height, 72 in.; depth, 25 in.; 
width, 25 in. Motor is 1 hp. There are 
two speeds. Pressure is 1 ton at 25 fpm. 
—AVIATION, Aug., ’45. 


Automatic Toggle Press............67 

Feature of automatic toggle press No. 
3%B, manufactured by E. W. Bliss Co., 
Brooklyn, is that automatic operation is 
provided to handle the coil brass or steel, 
blankholder serving dual purpose of 
blanking disks from coil strip and holding 
blank for drawing operation. Coil stock 
is fed through a T7-roll straightener (to 
remove curvature), a precision double roll 
feed, and a shear type scrap cutter. An 
automatic stock oiler is attached to feed. 
Scrap cutter is furnished with spring 


























AIRCRAFT ENGINES KEPT PURRING | 
WITH CLEAN OIL 





To keep fighters and bombers flying from far-flung 


bases the world over, the lubricating oil for dgircraft 
engines is kept clean by frequent filtering with 
portable units powered by gasoline engines. One more 


of many standard and special applications for 
Briggs & Stratton 4-cycle air-cooled gasoline engines. 


Everywhere they continue to establish new rmance 

records —-adding to their reputation as the worjd’s finest 

m4 small air-cooled engines —forcasting greater utility 

a than ever before on a steadily increasing nu 
gasoline-powered appliances and equipment. 


er of 


2 








_ Briggs & Stratton leadership in design, engineering and precision manufac- | 

~ ture is the result of a quarter-century of continuous production of “air-cooled | 

power.” Manufacturers and users of all types of equipment requiring de- 
pendable, compact gasoline powered units will find it profitable to 
call for this experience to help them solve their power problems. 
BRIGGS & STRATTON CORPORATION, Milwaukee 1, Wis., U.S.A. 











hold-down and four edged _ tool-steel 
blades. Incoming feed rolls and straight- 
ening unit are mounted on vertical pivot. 
Feed and scrap cutter are driven by 
elliptical gears. Twin driving gears are 
employed on crankshaft and blankholder 
has twin drive. Double gearing is pro- 
vided, also friction clutch with electric 
push button control. Air brake stops 
flywheel.—AVIATION, Aug., ’45 





ShopEquipment 
& Materials 


Blind Bolt Assembly...............68 

Illustrated is ‘‘Des-Bolt,’’ new plastic 
fastener manufactured by Victory Mfg. 
Co., So. Pasadena, Calif. Unit comprises 








* molded plastic expansion sleeve and any 


standard bolt and nut assembly of a size 
to match sleeve. Sleeve is composed of 
three slim fingers with inside taper ex- 
tending approx. three-fourths of their 
length from flanged head. Head is flange 
with cored hole to accommodate bolt 
shank and countersunk to receive stand- 
ard countersink type bolts, with three 











FIVE BROTHERS founded the Turner Gauge Grinding Company at Ferndale, 
Michigan, and proceeded to develop an organization of skilled workers backed 
by the best precision equipment obtainable. Buildings are modern, well ven- 
tilated and clean. Superior working conditions generate a superior product. Made 

here are Cylindrical Plug Gauges, Plast-O-Lock Plug 







Gauges, Cylindrical Ring Gauges, Special Flush Pin 
Gauges, Solid Type Snap Gauges, Master Discs and 
Built-up Gauges. 





TorRner Garinsins Company 
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sharp ribs attached to flange and sleeve, 
These ribs wedge into work and prevent 
turning of sleeve. To apply, assembled 
unit is inserted into drilled, hole, unit 
tapped lightly with screw driver, and bolt 
tightened. Inside tapered surface of 
prongs restrains nut from turning. As 
bolt is turned, nut is drawn into prongs 
and forces them outward, also drawing 
work together. Standard sizes currently 
offered range from 4 to % in. dia. by 
% to 3 in. in length, but special sizes may 
be ordered.—AVIATION, Aug., ’45. 


Portable Hardness Tester..........69 


In instances where it is sufficient to 
know the hardness of a _ surface with 
respect to workability only, portable self- 
acting hardness testing hammer Type P, 
manufactured by Steel City Testing Lab. 
oratory, Detroit, is reported to give satis- 
factory results. Diameter of impression 
made by hammer determines hardness, 
Hammer consists of housing and piston, 
Housing is closed on one end with inside 
thread cover, and on other with open 
bushing. Strong spring is located be- 
tween cover and piston, pressing piston 





against bushing. Adjustment of spring 
tension governs power of stroke. Piston 
is coupled with a striking piston which 
projects through bore of bushing, guided 
by. airtight fitting ring in cylinder and 
carrying steel ball on end. With bail 
end against material, pressure on operat- 
ing end then actuates tool.—AVIATION, 
Aug., '45 


Turret Drill Head................+70 


Featuring new type indexing depth 
stop designed to control drilling depth of 
six spindles of turret head, Model No. 275 
drill head, made by Madco Products Co., 
New York City, has completely enclosed 
stop mechanism which comprises cylindri- 
eal drum carrying six adjustable stops 
which can be positioned through opening 
in housing. Drum is geared to head and 
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Aeroprops —for 





the busy 


Proved in War, this General Motors Propeller will 
Serve the Skyways of Tomorrow 


WAR still demands the research, engi- 
neering, and production facilities of 
America’s aircraft industries. But with 
final victory drawing nearer, the world 
of postwar aviation emerges into view. 


Super-transports will arch the miles that 
separate the cities of the nation, the hemi- 
sphere, the world. Planes more luxurious 
and swift than we have ever known 
will rise from a multitude of new airports. 


An important factor in this future is the 
new General Motors propeller known as 
the Aeroprop. The lightness, strength and 
simplicity that have meant so much in 
war performance will also be available for 
modern, peacetime flying. The Aeroprop’s 
ease and economy of maintenance. . 

its automatic, constant speed opera- 
tion . . . its simple unit construction... 
its ribbed-steel hollow blades . . . these 
and other Aeroproducts engineering 





eroprop 


LIGHT « STRONG « RELIABLE 


AEROPRODUCTS DIVISION + 


> 


_— —__-— —— 





pace of peace 


advancements ‘will play their part in 
flying’s busy future. 


For aviation, when it turns to peace, 
can be expected to use the products that 
have proved their worth in war. 





ee * t4 


Aeroprop Advantages — Lightness for pay- 
load .. . Strength for safety .. . Simplicity 
for easy service... Faster Automatic Pitch 
Change for flight efficiency . . . Full Feath- 
ering for engine protection . . . Engineered 
for reliability. 


GENERAL MOTORS CORPORATION ¢ DAYTON, OHIO 


NCCP Loc fying 


f ce 


fi nother Via Pend f 








Like Needles in 

















APEX MACHINE & TOOL COMPANY 
Dayton 2, Ohio 


Not when you have this New Book! | ' 








Haystacks ? 


No more worrying about where to find the socket 


wrenches you need! They’re all here in this great new 


APEX SOCKET WRENCH CATALOG ~—a most complete 
compilation of socket wrench information. Illustrates 
wrenches and gives dimensions, prices and everything 
you want to know. It's just coming off the press and a 


copy is yours for the asking. Mail the coupon, or write! 
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Sdcd 
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Please send us your new, complete socket wrench catalog. 


Name 





Firm___ a _ 


Street_ - a 





COT i tle 








City and State _ — 































cally indexes when the head is jack is controlled by limit switches and 
automne ts Maker states that No. 1 Morse stops may be adjusted by single screw. 


1, precision ground spindles eliminate Devices are stated to be capable of 
eval of chucks and make possible handling -working loads up to 750 Ib. 
reater interchangeability of tools.— with static load cap. of 2,500 lb. Primary 
RVIATION, Aug., '45. unit motor operates at 8,000 rpm. from 

ee d.c. at , 11% Ae, . ae ountenes 

with magnetic brake. otorized actuator 

Soldering Stand ...++seesesseesee TI is 13 in. long, 11 in. high, and 4}§ in. wide. 

Hood and fume stack of Model SS11 Weight is 7 lb. 1 oz. Shaft driven model 

soldering stand, manufactured by Ess is 10}4 in. long, 3% in. high, and 3% in. 

Specialty Corp., Bergenfield, N. J., are wide. uctent is 2 Ib. 12 oz.—AVIATION, 
ug., ’45. 


aS > Welding of Jet Engines............74 


Producing weld metal that withstands 
great temperatures and stresses encoun- 
tered in jet propulsion engines, new 
electrode is announced by Arcos Corp. 
Philadelphia. Chemistry and physical 
properties are not divulged due to re- 
strictions.—AVIATION, Aug., ’45. 


Bearing Contour Comparator.......75 trigawe” hands, Geataned to check barrel 


Sheffield Corp., Dayton, Ohio, announces shaped bearing rollers for contour only. 
bearing contour comparator with ‘‘Elec- Bearing slides into gaging position on 











we 





Reconnaissance Flyers 
Wear RAY-BANS.... 


an na Plotting the course of their mapping flight 

oad eel esas ak Gana over Japanese-held islands, these marine 
TION, Aug., ’45. aerial photographers wear sun glasses to pro- 
tect their eyes against burning Pacific sun- 

light. Letters from hundreds of such flyers tell 
tically any irregularly shaped part within the men and women of Bausch & Lomb how 
its dimensions, new air vise manufactured vital Ray-Ban Sun Glasses are to their flying 
by Lombard Machine Co., Los Angeles, safety. In use On every fighting front today, 


adjustable to permit use of iron, torch, or 
soldering pot. Hood provides protection, 





Air Vise Tilted 6s eeebde eeaewewuee me 
Developed specifically for holding prac- 


| 
genuine Ray-Ban lenses and frames scientifi- aan : 
cally shut out glare-producing rays, yield to military use. : 
sharp, clear, comfortable vision in brightest . 
sun. Bausch & Lomb Optical Co., Rochester 
2, New York. 


BAUSCH & LOMB ay 4 || 


STABLISHED 1853 


: ee r 
is stated to be particularly adaptable : —~ : ; 
for production runs of large castings or : : ‘, : 
forgings, also for gang milling of numer- ‘ ‘ 
ous small parts.—AVIATION, Aug., ’45. ‘ ye } 


Dual Linear Actuators ............73 


Foote Bros. Gear & Machine Corp., 
Chicago, announces two linear actuators 
with which dual operation is _ possible. 
Primary actuator is powered by a 1/6 
hp. electric motor. Secondary actuator 
(motorless) gains its power from _ the 
primary through a flexible shaft coupling 
which synchronizes the two units. Both 
actuators have linear action of 5 in. at 
an extension speed of 12 sec. and a re- 
traction speed of 9 sec. Travel of screw 
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two rails, coming to rest against fixeg 
center arm and lower roller backstop, 
Upper roller is spring loaded to exert 


A ti th t d d tio enough pressure on bearing to keep it 
ime saver a spee S pro UC I n in gaging position while rotating. Upper 
and lower arms at left do gaging, while 
middle arm is fixed for positioning bear- 
ing roller. Gaging fingers move reed 
mechanisms which in turn actuate heads, 
Middle arm is adjustable. All arms have 
tungsten carbide  inserts.—AVIATION, 
Aug,., ’45. 


Metal-Alloy Sprayer ..............76 


Close control of characteristics of spray 
is stated to be feature of new metal and 
alloy sprayer produced by Alloy-Sprayer 
Co., Ann Arbor, Mich. In Model Fp, 
needle valve controls fineness of spray, 
and a thumb-operated control makes 
changes to fine spray, coarse spray, and 
pour.—AVIATION, Aug., °45. 


Recording Densitometer ...........77 


Utilized in any field where variations in 
subject can be detected by electronics, 
and particularly for detecting variations 
in photographic or radiographic film, new 
recording densitometer automatically 
computes true, logarithmic graph of its 
findings in 30 sec., states maker, Triplett 
& Barton, Burbank, Calif.—AVIATION, 
Aug,., ’45. 





Torque Test Stand................78 


For checking torque tools and deter- 
mining torque required for various screws 
and assemblies, new torque test stand 
made by Zimmerman Products Engineer. 


SCOTCH Mashing TAPE 


ee aie lve 
can be die cut fo ial 


difficult masking 
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““SCOTCH”’ Masking Tapes with  flatback, lightweight or heavy and a — 
correct weight backings permit correct adhesives. You can select ing Co. North Newington, Conn., con- 
dieing out shapes to mask open-_ the proper tape to meet specific sists of standard spring scale with suit- 
. “ : able leverage to indicate inch-pound 
ings, as illustrated. requirements. torque. Capacity is 0 to 600 n.-Ib, 
Sota t H : 1 5 re drive 
This is just one of the many jobs The unmatched experience and screw driver slots AVIATION, aunt 
where “SCOTCH” Masking Tapes gained as originator and largest 45. 
are an outstanding tool for solving manufacturer of unified pressure Rubber Base Paint...........00000079 
roduction problems that have itive tapes is a i Described as an improvement on pre- 
ea we — SPRUE Seee 8 OE: PONe Serra war rubber base paints, ‘‘Rubbermastic 
been ‘‘toughies”’. to help solve your tape problems. paint, made by Guaranteed Products, Los 


Angeles, can be applied, states maker, to 
walls, roofs, or floors of concrete, brick, 
stucco, paper, wood, or metal, whether 
wet, damp, or dry, painted or unpainted, 
without etching or preparation.—AVIA- 
TION, Aug., ’45. 


Non-Spatter Welding Film..........80 


Welding spatter is minimized and clean- 
ing time reduced, it is stated, through 
use of new non-spatter film developed by 
Lincoln Electric Co., Cleveland. Material 


“SCOTCH” Masking Tapes are’ Please mail the coupon below... 
made with a range of constructions __ it will bring this help to you—with- 
such as varied backings — crepe, out obligation. 






Minnesora 
MininGc ano 


“scoTcn” is the 
trade-mark for 
the adhesive 








vn e is applied with brush or air gun to areas ha 
—— — -_ Manur AC FemiNG ¢ G. adjacent to joint to be welded, and to jigs, rec 
ae Laan: ee ee and it can be removed by wiping or brush- Wo 
: ; q ing.—AVIATION, Aug., ’45. ing 

. el 

; Protects Galvanizing .............-8! en 

Owen ee ee ee es ee es es es wey ®, Applied by simple dipping at_ normal a 


room temperatures, “Iridite Galvon”, 
manufactured by Rheem Research Prod- 
ucts, Baltimore, is reported to offer 
greater resistance to white corrosion for 


3 Kindly have a “SCOTCH” Tape engineer call. 


q Company 

















y —_ Aug: 
“SCOTCH” Tapes are used for iene products.—AVIATION, Q-s 
REINFORCING e MASKING ¢ ES a eGR ID te 
HOLDING « IDENTIFYING ae Dies Made on Miller.........+++++ -82 
PROTECTING e SPLICING 4 ; Zz Stot 
SEALING » SANDBLASTING = pins Pcdelbiais chines and boring mills is reported to 
d enable production of forming and die- 
by Title casting dies, and plastic or permanent Vo 





molds with irregular contours. Maker, 


er | Hydraulic attachment for milling ma- 
" vit I 
Turchan Follower Machine Co., Detroit, anc 
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states that with this attachment any 
desired shape can be produced from soft 
models of plaster or wood. Control is 
three-dimensional, one in vertical and 
two in_ horizontal plane.—AVIATION, 


Aug:; 145. 

Sine Bars sealer Ss as ids aes a ele eh oe 
Used for determining and measuring 

angles, four models of sine bars are 


announced by George Scherr Co., New 
York City, in sizes 1 x % x 5 in. and 





1x 1% x 5 in. Both models are avail- 
able in ground-only. and lapped surfaces. 
Illustration shows sine bar appearing on 
“Opti-Flat”, new Pyrex brand glass sur- 
face plate.—AVIATION, Aug., ’45. 


Liquid Belt Dressing ..............84 


Described as producing an immediate 
power capacity rise and also great im- 
provement in transmission above rating, 
new liquid belt dressing has been devel- 
oped by Graton & Knight, Worcester, 
Mass. Data on results of- comparative 
tests are available.-—AVIATION, Aug., ’45. 


Tape Printing Service..............85 
Stating it specializes in quick service, 
Topflight. Tool Co., Towson, Me., is now 
printing identification tape with new 
codes, using cellulose tape on hand or 
standard types sent in by customers. 
Company’s laminating pressure-sensitive 
printer is used.—AVIATION, Aug., ’45. 


Toggle-Action Clamp .............86 


For use in aircraft construction, Model 
KV-210 toggle-action clamp made _ by 
Knu-Vise, Inc., Detroit, is described as a 
light-duty large-capacity clamp with long 





handle for leverage. ‘Toggle bar can be 
reduced in length for mounting close to 
work. Bar can be used for direct clamp- 
ing, or it can be equipped with spindle 
held by standard bolt retainer welded to 
end of bar.—AVIATION, Aug., ’45. 








Electrical 
Appliances 


Volume Level Indicator ............87 


Designed primarily for use across bal- 
anced lines, Type 920 volume level indi- 
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Slip-proef wing walks. 
of WETORDRY Safety Walk 


In she sweeps over ancient China—a modern American 


transport plane, complete with every aid to high speed 
operation, including non-skid wing walks of WETORDRY 


Safety Walk. 


Slip-proof walkways on wings, etc., enable ground crews 
to go speedily and safely about refueling and double- 
checking the plane for the next fast hop, because it provides 
safe footing in spite of water, icing conditions, oil or grease. 
It is non-inflammable; will not crack or shatter under impact. 
If damage does occur it is easily and quickly repaired. 

Always noted for ease and speed of application, 
WETORDRY Safety Walk now is more easily and 
speedily applied than ever, because it is pre-coated 
at the factory with two coats of WETORDRY Safety 
Walk Adhesive 613, eliminating all precoating at the 
point of installation, Use the coupon to secure 
a copy of our new book on uses of WETORDRY 
Safety Walk on ships, planes and in industry. 


Available in 
rolls and 
cleats as 
illustrated. 














Minnesota Mining 


& Manufacturing Company 
900 Fauquier Avenue, Saint Paul 6, Minnesota 


Please send us a copy of your new book on WETORDRY Safety Walk. 


A845 
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cator made by Daven Co., Newark, N. J., 
also permits either side of bridged lines 
to be grounded. Indicator comprises 
copper-oxide typé meter adjusted for 
deliberate pointed action, meter zero 
adjusting control, and heavy duty meter 
range control variable in steps of 2 VU 
(volume units), 100 to 130v. 60 cyc. a.c. 
power supply, with voltage regulator to 
adjust for normal supply variations. Its 
specifications are: Range, —20 to +20 VU 
at 0 VU meter reading; extreme range, 
—40 to +23 VU, including full meter 
scale; standard reference level, 1 mw. into 
600 ohms; variation with frequency, less 
than. 0.2DB. between 30 and 15,000 cyc. 
—AVIATIHION, Aug., ’45. 


Recording Galvanometer ..........88 


Recordings of greater sensitivity and 
wider frequency range are reported from 
use of recording galvanometer manufac- 
tured by Brush Development Co., Cleve- 
land. Device embodies a low-mass 3-in. 
lone tapered tube recording pén, actuated 





by permanent magnet penmotor utilizing 
newly developed materials and techniques. 
Pyrex tipped pen records directly in ink 
(on moving paper chart) pressures, vibra- 
tions, strains, currents, and voltages of 
frequencies from d.c. to 120 cps. It has 
no overshoot up to 70 cps. at max. swing 
amplitude of 20 mm. each side of center 
line, it is stated. Frequency response 
is flat to 70 cps., accurate to 120 cps. 
Impedance of penmotor is 1,500 ohms. 
Min. sensitivity is 1.1 mm. per volt, 1.6 
mm. per ma., 21v. full scale. Dimensions 
are 5 in. high x 4 in. wide x 1% in. 
a Weight is 4 lb.—AVIATION, Aug., 


Control Devices .......eeeceee00+-89 


Features of temperature, pressure, 
humidity, and mechanical displacement 
control devices made by Paul Henry Co., 
Los Angeles, are stated to be: Special 
— action arrangement; double break 
contacts; applicable range from —100 deg. 
F. to +600 deg. F.; enclosed contacts; 





FINISHES 
MORE HOLES 


MAN-MINUTE 


REAMERS DESIGNED 


MAIL BLUE PRINTS 
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PATENTED 


DUAL-SPIRAL 


FINISHING 


REAMER 


Engine rebuilders tell us it's the 
best reamer made for finishing 
piston pin holes in just one cut. 
And there's none to equal it for 
reaming smoothly over oil grooves, 
keyways, etc. Shears satin-smooth 
finishes to close tolerances. 500°, 
greater expansion range permits 
resharpening blades as many as 8 
to 10 times! Sizes !/." to 3-3/32". 


WRITE FOR CATALOG 








5717 Dunham Road & 


Bedford, Ohio 








single-pole, single-throw, and single-pole 
double-throw, or independent circuit 
double-throw; resistance to vibration: 
low thermal lag; and adaptability to 
any mounting means. ‘‘Cam-Stat’’ con- 
trols are adjustable and are furnished 
with operating differentials as low as } 
deg. F. Thermostat illustrated weighs 
less than 1 oz. and is rated at 10 amp., 
115v. ac. or 28v. d.c.—AVIATION, 
Aug,., °45. 


Input Transformers ...............90 


Intended for high quality amplifier re- 
quirements, 400 Series input transform- 
ers, produced by Langevin Co., New York 
City, are described as combining high 
permeability shield with rotatable strap 
mounting for minimum stray field pick-up. 
Units are equipped with 10 in. ‘‘Supre- 
nant”’ color-coded lead. All- of three 
types have max. operating level of +10 
‘VU (volume unit) at .001 mw. reference 
level.—AVIATION, Aug., ’45. 


Low Frequency Crystal Unit........91 


Described as maintaining its frequency 
within narrower limits, Model FM6 low 
frequency crystal unit made by Bliley 
Electric Co., Erie, Pa., has resonant pin 
assembly, steel pins being mechanicaily 
resonant to crystal frequency or some 
multiple of it, so that any damping effect 
of clamping pins is negligible.—AVIA- 
TION, Aug., ’45. 


Speedy Electronic Recorders.......92 


Brown Instrument Div., Minneapolis- 
Honeywell Regulator Co., Philadelphia, 
has provided means of stepping up chart 
speeds of ‘‘Electronik’’  pyro-Potenti- 
ometers. Fast speed models, single or 
multiple point, are fitted with internally 
mounted gears for speeds of 10, 20, 30, 
and 40 in. per hour, twice speed of 
standard models.—AVIATION, Aug., "45. 


Small Snap Switch .............-++93 


Complete in itself but also furnished 
with special over-travel adapters and 
special mounting sockets, ‘‘Junior’’ snap 
switch made by Robert Heatherington & 
Son, Sharon Hill, Penn., is of 9/16-in. dia. 
and 31/32 in. long. Pressure of 4 Ib. is 
required to operate. Switch can be fur- 
nished normally-open, normally-closed, 
two-circuits, or single-pole double-throw. 
—AVIATION, Aug., ’45. 


Aircratt Parts 
& Field Units 


Engine Pre-Oer occccvccesces.. 5M 

New item in maintenance equipment 
is No. 125 engine pre-oiler and oil trans- 
fer unit announced by Pacific Airmotive 
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How it is CAUSED! - How it ACTS! 
How it can be MINIMIZED! 
How it can be PREVENTED! 

















< FIND THE ANSWERS IN THIS NEW BOOKLET 


You who design, build or operate aircraft and aviation equipment are in 
a constant fight against corrosion. Here’s a booklet to help you make it 
a winning fight. 

In 52 clearly written pages, most of what is known about corrosion 
has been reduced to a logical explanation of its causes, factors and 

modes of prevention. 
Written by a staff of men whose special work is the study of cor- 
rosion, this booklet meets the need for an up-to-date understanding 
of this ever-present threat. So tear out the coupon and send for 
your copy now. “CORROSION?” is a handy reference aid to have 
at your fingertips whenever you meet the problem of corrosion. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET, NEW YORK 5, N.Y. 





THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 
Gentlemen: 

Please mail me a copy of your new booklet “Corrosion.” 
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Corp., Glendale, Calif. Machine is rotary 
pump-vane type with built in by-pass 
valve. It has 125 gal. storage tank with 
two baffle plates, vent, 2-in. filler hole, 
drain plug, sight level gage, and_ cali- 
brated hose rack. Capacity is sufficient 
to pre-oil 25 engines. Flow tank has 5 
gal. cap. net. Unit is equipped with 
electric immersion heater (1,500 to 2,000 


watt) temperature gage, with thermo- 
static control. Shut-off is automatic. 
Power is from % hp., 220v., 3-phase 


motor, or 1 cyl., aircooled, 4 cyc., 1% hp. 

gasoline motor with rope starter.—AVIA- 

TION, Aug., ’45. 

Gasoline Gages .........eeee0 02+ 995 
Direct reading type gasoline gages for 


light aircraft are now_ being made by 
Scott Aviation Corp., Lancaster, N. ¥. 
Maker states that shielded magnetic 


transmission assures positive vapor and 
moisture proof seal.—AVIATION, Aug., 
45. 


Grounding Jack .........00000044 296 


New grounding jack offered by Utah 
Radio Products Co., Chicago, is mounted 








near filler cap of fuel tank, into which can 
be plugged a nozzle connection, providing 
a simple method of neutralizing static 
charges between aircraft and nozzle.— 
AVIATION, Aug., '45. 


Portable Dry Oxygen Unit.........97 

Capable of being flown, disassembled, to 
advanced bases is’ special oxygen unit 
produced by Clark Bros. Co., Olean, N. Y. 





CALE = ENLARGED 7 
TIMES GRADUATIONS ARE 
ACTUALLY THOUSANDTHS) 
OF AN INCH 





+ DIAMETERS 


MINIATURE / Zeczscon BEARINGS 


NEW HAMPSHIRE, 


KEENE, 





It’s not just luck that our fight- 
fg men have an unsurpassed 
record for accuracy of fire. They‘re 
good; but s6 is their equipment. 


A small but important item in 
this equipment is NICHOLS 
reticles. Lyman Nichols makes 
these glass reticles (used in range 
finders, binoculars and other sight- 
ing and testing devices) for the 
Army, Navy and Air Corps. 

The reticles are diamond-etched 
with a NICHOLS Pantograph so 
accurate that with it more than 
a hundred words can be engraved 
within the area of a typewriter dot. 


The joints of the pantograph 


must be kept in delicate align- 


ment; yet they must be free 
for easy manipulation — so Mr. 
Nichols chose MPB pivot bearings. 
When mechanisms must be 
free — yet precise, strong and 
compact, let MPB engineers work 
with you. No obligations. Write 
for full bearings specifications. 


SEND FOR CATALOG A-45 





Broken down into individual pieces, each 
weighing less than 3,000 lb., and smal] 
enough to be loaded into Curtiss C-4¢ 
transport, unit can be filling cylinders 
within 24 hr. after landing. It is stated 
to produce more oxygen than other plants 
twice its weight. Low operating pressure 
of 100 lb. is employed. Also offered is a 
semi-trailer model weighing 10 tons and 
under 20 ft. long.. Chemically pure oxy- 
gen is produced through use of compressor 
which operates without oil. Heart of 
unit is 6 ft. cold box where oxygen is 
produced by liquefying ordinary air, then 
allowing liquid to boil in such a way that 
its oxygen and nitrogen vaporize sepa- 
rately. Development of unit is reported 
to have uncovered several postwar possi- 
bilities for which oil-free compressed air 
will be useful.—AVIATION, Aug., ’45. 


Remote Control Searchlight........98 


Operated by compressed air from regu- 
lar airport supply, searchlight developed 
by General Electric Co., Schenectady, 

. Y., is controlled remotely by means 
of handle located in tower or other loca- 
tion. Equipment is gear box surmounted 
by two piston-type reversing air motors, 
A double shaft, bolted to searchlight, 
protrudes.from top. Air is fed to motors 
through four-way universal hand-oper- 





ated valve. Two air pipes leading into 
each motor are connected to valve. In- 
candescent or mercury-are type are avail- 
able. Usually, 24-in. size is furnished, 
but 12- and 18-in. sizes are available— 
AVIATION, Aug., ’45. 


Rotary Actuator ........eeee eee 


Lear, Inc., Piqua, Ohio, announces 
Model 111 Series special low-speed rotary 
actuator for landing gears, wing flaps, 
and other purposes, handling loads up to 
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ach y , 

mall 600 lb.-in. and operating at speeds as 

‘-46 low as 2.2 rpm. Speed and output torque 

ders is varied by using different gear ratios. 
ated Regular models are equipped with double- 
ants ended %-in. 16-tooth spline, but special 
sure output shafts are available. Output shaft | 
is a rotation is normally less than 360 deg., 
and with reversible operation. Actuators are 

xy- powered by “C’’ frame motors. with || 
ssor “Fastop”’ clutch, and thermal protectors i} 
t of are standard. Motors may have as much i 
n is as 30% higher torque for one direction.— 
then AVIATION, Aug., ’45. 
ee Battery Receptacle ..............100 | 
rted vu Adaptable to aircraft starting equip- i 
Ssi- ment, and mating with any standard Hii 
| air AN2551 plug, new three-contact battery i | 


receptacle is available from Cannon 
Electric Development Co., Los Angeles. 
..98 There are four combinations: AN2552-1, 
complete fitting with shield and three pin 
contacts; AN2552-2, shield less small pin 


a contact; AN2552—-Al, panel without shield 
aes but with small pin contact; and AN2552- 
Se A2, panel without small pin contact.— 
whan AVIATION, Aug., ’45. 
ich ‘Airport Loudspeaker .............101 
ytors Suitable for airport use, Model B-6 
yper- high powered directional loudspeaker for 


use through high noise levels, with 1 mi. 
range, has been developed by University 
Laboratories, New York City. Completely 
waterproof, six driver units, connected 
in series with high impedance reactor 
shunted across each coil, power the 
speaker. Dia. is approx. 18 in., length 
over-all is 24 in., and weight is 60 lb. 
A collapsible tripod stand is available for 
mounting.—AVIATION, Aug., ’45. 


Engine Hour Meter ..............102 


‘ John W. Hobbs Corp., Springfield, IIl., 
has developed meter for indicating hours, 
and accumulated number of hours, for 
aircraft use. Meter can also be used as 
flight hour meter. Hours are indicated 
by three hands, one of which turns one 
complete revolution in 10 hr., another one 
revolution in 100 hr., and the third, one 






In ordering your permanent mold aluminum 
castings from Acme you supply the blue- 
print, and Acme does the rest. Your casting 
is poured in an Acme mold that is made 
from an Acme pattern. You can rely upon 
an Acme mold to have proper gating and 
risering, permitting pouring at correct tem- 
peratures. Acme’s centralized responsibility ) 


is particularly important in permanent mold cueing Sees 
work, where one mold may affect the quality 





of thousands of castings. 


revolution in 1,000 hr. For engine hour 
indication, meter can be operated with 











i igniti ial oil pressure - 
_ switch. Gee wae an ages hour meter, Acme made tools and patterns even before it 
vail switch can be located on landing gear, i 4 ‘ 
te fitted to start meter when flight begins made castings. And today, Acme engineering 
tee and stops it when flight ends. Available R 4 i 
in 6, 12, and 24v., d.c. types, meter experience unites with advanced foundry 
measures appear. 2% x 21 fay. and POURING THE CASTING 
99 ee ey eee ee practice to give you the finest possible +re- with Laboratory-Tested Alloys | 
inces Pontoon Joint Sealer............-103 1 F “ Id cs ith 
tary Marine Batten Dolfinite No. 1780 is Sults. or Pg anent mo castings wit : 
Haps, new synthetic-resin oil-base sealer for : . 
ip to joints and seams of floats and pontoons, finer grain, greater strength, and maximum 
and also for coating or impregnating joint : t : 
tape for water and airproofing. It is re- dimensional accuracy—and machined ready 
os RF be es one bBo neg 
0 deteriorating effect on aluminum, a 
> stainless steel, oF other alloys. " Maker Is for assembly—secure the facts on Acme 
olphin i i . —_ : : 
AVIATION, Aug, 4 Castings today. Recommendations and quo- | 
Metallic Bellows .......++++++++-104 tations submitted promptly. . pag ony 
Described as sensitive, uniform, and for Assembly : 
long lived, metallic bellows made _ by 
Autoflight Div., G. M. Giannini & Co., 
Pasadena, Calif., are engineered to speci- yy - ; j get | 
fications of customers, in many metals, : ook bis : = 4 
and are also mass produced in standard _Wumnum » ey ) 
4 hie oe ates —— a. . : ie et eit ag é. eee 
a ulc elivery from _ stoc an also : hese Pattad : . a 
4 Speedy service with experimental bellows fotos, : etc Mt ES gs 
4 is stated te be afforded. Comamse es : : DAYTON 3, OHIO Poe 
. its, suc as pressure switches wi Ki reget ‘ s > ys? 
Kcllows, are also available.—AVIATION, PATTERNS » TOOLS - ALUMINUM CASTINGS - ENGINEERING 3 
: ug., °45, * 
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victory, first: THEN- 


PRECISION BEARINGS FOR EVERY PURPOSE, INDUSTRIAL AND DOMESTIC 





Separable (M=aneto) 
Bal! Bearin> 


Single Row Bai! Bearing 





Shielded Type Sing!le 
Row Bali Bearing 


oe 


Cyli 
Roller Bearing 


W ar’s demands still call for all the output of the NORMA- 
HOFFMANN factory. But, already, far-sighted manufac- 
turers are working with NORMA-HOFFMANN engineers 
on their designs for. new and better peace-time products 
equipped with PRECISION BEARINGS. 

No “Re-conversion Problem” will hamper or delay 
NORMA-HOFFMANN post-war production. The moment 
peace is declared, all our vast facilities will be turned 
INSTANTLY to the production and prompt delivery of 
PRECISION BEARINGS for new and better domestic ap- 
pliances and for new and better tools for industry. 

Our Field Engineers, in all our District Offices, are 
ready to work with YOUR designers. Avail yourself of 
their experienced counsel NOW—without obligation, and 
of course in strict confidence. Write for the Catalog—T oday. 


TO WIN THE WAR: WORK —FIGHT—BUY WAR SAVINGS BONDS! 


Double Felt Seal 
Ball Bearing 


9000 Series (Feltless) 
Sealed Ball Beari 


Single Felt Seal 
Ball Bearing 


Extra Light Single Direc 
tion Ball Thrust Bearing 


Extra Light Type Angular Contact Ball 


Bearing 


rah we: 
Extra Light Cylind: 
Roller Bearing 


Type (Retainerless 
Or aililelatael Roller 
Bearing 


Type ''E"' Cyli | Ful 
Roller Bearing 














: _ gee 4 oe i ai 
Litro ("'CL'') Composition 
Retainer Bail Bearing 













Double Row Self-Aligning 
Ball Bearing 


Cartridge’ Fully Sealed, 
Refillable Type Ball 
Bearing 


Single Direction Ball 
Thrust Bearing 


Two-Lipped Cylindrical 
Roller Bearing 


1H 
NORMA-HOFFMANN BEARINGS CORP’ © STAMFORD, CONN. rounded 1911 


Field Offices: NEW YORK + CHICAGO « CLEVELAND « CINCINNATI « PITTSBURGH + DETRGIT * LOS ANGELES » SAN FRANCISCO « SEATTLE, WASH. 
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Loading Platform ...............105 


Illustrated is passenger loading plat- 
form manufactured by Aircraft Mechan- 
ics, Inc., Colorado Springs, Colo. It is de- 
scribed as durable, good looking, and 
easily handled.—AVIATION, Aug,., 45. 


Portable Cargo Scale. ..00000e002106 


For use by operator who must weigh 
cargo at air fields gp | equipment, 
Howe Scale Co., Rutland, Vt., has pro- 





duced scale weighing 185 Ib, with capac- 
ity of 5,000 Ib. Two beams are pro- 
vided, lower of which has 2-lb. gradua- 
tions. Platform measures 24 x 36 in.— 
AVIATION, Aug,., ’45. 





ANNOUNCEMENTS— 


of new machinery, shop equip- 
ment and materials, electrical 
appliances, and aircraft parts 
and field units are invited. 


In writing, emphasis upon 
specific aviation applications of 
newly-marketed items is desir- 
able. Also, whenever possible, 
glossy-print photos should be en- 
closed, Please do not send elec- 
tros. Address— 

New Products Editor, AVIATION 
330 W. 42d St., New York City 18 














Otto Aviation Base 
(Continued from page 165) 


cross-country and advanced training, 
also several Waco C cabin planes 
which the company subsidiary, Otto 
Airlines, operates on a_ twice-daily 
round-trip schedule between  Blairs- 
town, Teterboro, and Atlantic City. 
The company also has an application 
pending before the CAB for a regu- 
larly scheduled New Jersey intrastate 
route covering 26 communities. 

The combination operations office 
and waiting room is comfortably out- 
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SyvmMBOL or VICTORY... 
WROUGHT IN STEEL / 





Steel tubing—plus ‘steel forgings—plus the “know- 
how” of precision manufacturing . . . equals vitally nec- 
essary parts for war planes for Uncle Sam and his Allies. 


Here at Aircraft Mechanics, Inc., are fashioned thou- 
sands of forgings and welded tubular structural units for | 
assembly into the fighting, bombing and cargo carrying 
aircraft which play such an important role in the defeat 
of the enemies of Democracy. 





Each. of these units—symbols of victory wrought in 
stee]—are: precision manufactured. Tolerances often are 
in: the tenths of thousandths. The skills to obtain such 
tolerances have been developed on our own production 
lines. 


Now, our Army and Navy receive 100% of the pro- 
duction we produce. Tomorrow, this manufacturing 
“know-how” ... our modern machinery and facilities 


... and our war tested manpower—can serve you. 





Write us, today, for full particulars regarding our abil- 
ity to produce quality goods within the time schedules 
most satisfactory to you. 


BUY UNITED STATES WAR BONDS AND STAMPS 


a) 
* AIRCRAFT MECHANICS ~ | 


COLORADO SPRINGS, COLORADO 





“DESIGNERS «++ ENGINEER(S+++ MANUFACTURERS 
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fitted, and it affords a good view of the 
field and flying activities. A glass 
showcase displays flight gear and ac- 
cessories. The ground school seats 25, 
and for visual instruction there are a 
Continental engine mounted on a stand 
and an uncovered wing and fuselage. 
Maintenance charts are mounted on the 
walls. A door leads directly into the 
main hangar from the school. 
Overhaul and maintenance facilities 
are situated in a separate *building* fac- 
ing the main hangar. This structure is 
divided into three sections, oil and 
parts storage, the shop, and a com- 
bined hangar-paint shop. It is stated 
that due to having equipment not 





ordinarily found at private airports the 
shop is also handling overhaul and re- 
building work on planes purchased by 
private and commercial operators from 
military surplus stocks. An example 
of such “extra” equipment is a com- 
plete service for Magnaflux inspection 
of steel parts. 

Student enrollment now totals about 
80, with 15 to 20 percent of these being 
girls. The company has an arrange- 
ment with nearby Blair Academy 
through which special rates are given 
to the school’s students. It is stated 
that this has shown good: results and 
that a large proportion of the student 
body is airminded, Advantage is that 














CHICAGO.. ........ 16th and Rockwell Sts. 
Rockwell 2121 
Gs Sse voteaceses 203 Westside Ave. 


Jersey City, N. J. 


New York City......... Rector 2-3700 
ees ee” Market 2-6067 


Ci eee Bergen 4-1123 


Other Steel-Service Plants 


MILWAUKEE «+ DETROIT « ST. LOUIS 
CINCINNATI + CLEVELAND ¢ BUFFALO 
PITTSBURGH * PHILADELPHIA « BOSTON 


Joseph T. Ryerson & Son, Inc. 
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Aircraft Quality Stocks: 


8630 ROUNDS 
Conforms to specification AN-S-I4a. 
Cold finished annealed — cold finished 
heat treated — hot rolled annealed. 


8630 HEXAGONS 
Conforms to specification AN-S-I4a. 
Cold finished heat treated. 


4130 ROUNDS 
Conforms to specification AN-QQ-S- 
684a. Cold finished annealed — cold 
finished heat treated—hot rolled an- 
nealed. 


4130 HEXAGONS 
Conforms to specification AN-QQ-S- 
684a. Cold finished heat treated. 


8740 ROUNDS 


Conforms to specification AN-S-i6a. 
Cold finished annealed-—hot rolled 


annealed. 


4140 ROUNDS 
Conforms to specification AN-QQ-S- 
752a. Cold finished annealed— hot 
rolled annealed. 


RYERSON STEE 








the airport is near enough to the acad- 
emy so that pupils may visit the field 
without inconvenience and thus build 
up an interest in learning to fly. 

Bowman Otto put it this way: “Here 
at Lake Susquehanna we have built an ° 
aauport that has all types of flight 
acilities, hotel and restaurant accom- 
modations, and the opportunity for all 
kinds of sports. We believe that it will 
be both a vacation and week-end spot 
for many pilots in the New York and 
New Jersey areas.” 

With this, plus a good maintenance 
base, plus an airline, this operator can 
readily make his opportunities grow— 
and pay dividends. 


Otto Aviation's Shop Equipment 
Atlas 36 in. x 6 in. back-geared screw cut- 
ting lathe. 
Walker-Turner 10 in. table saw. 
Walker-Turner 4% in.—\% hp. drill press, 
Magnaflux Type XTV washer. 
Magnaflux Type TF-203R inspector. 


U. S. Electrical Co. 6 in.—%4 hp. tool grinder 
and wire brush. 


Famco Machine Co. No. 2 arbor press. 


Gray Mills Type P70A_ portable parts 
washer. : 


Lynch Type 15 1% hp. air compressor. 

GE Medel 6RB33B2 Tungar battery charger. 
No. 2 metal brake. 

Howe 500 lb. weighing scales. 

AC Model I sparkplug cleaner. 


De Vilbiss Type QM-50-92 pressure feed 
spray tank. 





Crop Dusting 
(Continued from page 167) 


has been found that a very small per- 
centage of the total time involved is 
taken up by the actual dusting opera- 
tion. Rain, even showers, can wash 
away the insecticides as fast as they 
are applied. Wind will prevent even 
distribution, though the area may be 
sufficiently isolated so that neighboring 
farms are not harmed. Steep hillsides 
are difficult to dust unless there is a 
wind blowing towards the slope, and 
if this wind becomes too strong the 
work will be impossible. 

Fortunately, the advantages are such 
that crop dusting—for the experienced 
operator—is not only good business, 
but good farming as well. To begin 
with, an acre can be dusted in a few 
seconds, and frequently 500 acres have 
been covered by one pilot in an hour. 
In fighting insect pests, time is of the 
utmost importance, since a few days in 
the life of a “bug” will mean the differ- 
ence between success and failure of 
the dusting. It is essential to catch 
them during that period when they are 
vulnerable to the dust, and because an 
entire crop will be infested with insects 
in the same stage of development, the 
work must be done fast or it will be 
useless. 

An instance of this is given by a 
planter on the west coast of Mexico 
who dusted 7,500 acres of tomatoes and 
500 acres of peas with one plane, doing 
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_NORTON ABRASIVES _ 


to EVERY USER oF 


SET-UP WHEELS 





HERE’S WHY so many plants have cast out set-up 
wheels for 


Abrasive Belts—Idler-Backstands 





They gained all these advantages: 


e Factory-controlled, uniformly sharp cutting surface 
@ Choice of 17 grit sizes (24-Coarse to 500-Fine) 

e@ Instant Change from one grit to another 

e Higher Speeds, Cooler Cutting, Better Finish from 
@ Greater abrading area (averages 3 to 1) and 

@ Resilient Contact Wheel 


As Contrasted with: 


Difficulty of duplication—at best a massive surface 
Wasteful, messy job of rolling loose abrasive into wet glue 
Down-time to make grit (wheel) changes 

Time and space lost in preparation and storage 

Hard, unyielding cutting face 


YOU WILL BE INTERESTED in our new, illustrated eight-page folder, 
“PLUS FACTORS,” telling the advantages of Idler-Backstands in 
greater detail. It describes ease of change-over, shows pictures of actual 
installations, gives reports on increased output (up to 17 to 1), the makes 
of machines on the market and convincing testimony to the benefits of 
this modern, easy, economical conversion method. 


Use the Coupon 


BEHR-MANNING, TROY, N.Y. 


(DIVISION OF NORTON COMPANY) 
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work which would have required 1,809 
men—if he could have obtained them 
along with enough machinery to keep 
them busy. In. another case, a city 
park was infested by caterpillars, 
Ground spraying was too slow and 
necessitated the exclusion of the public 
during the hottest part of the year 
when the facilities of the park were in 
greatest demand. The grove in ques- 
tion was 800 ft. long and 325 ft. wide. 
At any rate, the actual dusting time 
was 54 sec.—done in the early morning 
before people filled the park. Result 
was that 99 percent of the insects were 
killed and the grove was, saved. 

Another advantage possessed only 
by the airplane is that infestation spots 
in large crop areas can be spotted from 
the air while they are still small, and 
before sufficient damage has been done 
to permit observation from the sides of 
the field. 

In the Philippines, locust control has 
been found effective only when the air- 
plane was used. By dusting around 
the insects in the early morning, before 
they commence flying and then dusting 
in front of them while in flight, it was 
found that entire swarms of locusts 
could be destroyed. Previously, the 
only effective method was to start a 
ring of fire, which frequently did as 
much damage as the insects. 

As a business, crop dusting (and 
other uses of the plane in farming) 
can-be made to pay a good profit. 
Across the letterhead of “Red” Jensen, 
of Sacramento, Cal., there is the head- 
line: “Crop Dusting—Rice Planting— 
Liquid Spraying—Fertilizing—Weed 
Control, Wet or Dry.” And _ below 
this is the line, “Jensen ‘Crop Dusters 

. . Since 1930”. When a man has 
stayed in the same business at the same 
place for 15 yr. he has not only made 
it a success, but he knows well what 
he is doing. 

In another part ofshis letter Jensen 
says, “Average cost of application is 
from 4¢ to 5¢ per Ib., but within the 
past eight months there has been an 
influx of inexperienced operators who 
have forced the price down to 25¢ pet 
lb., compelling experienced and estab- 
lished dusters either to compete at 4 
loss or store their equipment.” 

The foregoing statement should be 
memorized by anyone who hopefully 
contemplates using crop dusting as-4 
means of getting rich quickly. A man 
of little or mo experience—regardless 
of how good a pilot he may be—needs 
to learn a lot before he starts in this 
business. After he has learned what 
to do and how to do it, he ‘must re 
member that there is no money in work- 
ing at a loss. In fact, the more bus 
ness he obtains in this way, the sooner 
he will be out of business. Unfortt- 
nately, in every branch of industry 
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there are a temporary few who seem 
never to have heard of this fact. 

Acquiring experience in dusting 
should not be difficult for the pilot who 
has logged sufficient hours to give him 
expert flying ability. Many of the 
larger dusting operators are willing to 
teach men with these qualifications. 
H. A. Poulin, of Central Airport, Ya- 
kima, Wash., states, “I need good 
pilots. I will teach them how to apply 
dusts and liquids, give them a course 
in elementary entomology, and pay a 
good salary. By the end of a year they 
should have sufficient experience.” 

Area which can be covered per hour 
is extremely variable. Open fields 
permitting long runs can be dusted at 
a rate of-400-500 acres per hour, while 
vineyards “hemmed in: as usual with 
wires, trees, buildings, and irrigation 
standpipes,” generally require an hour 
of flying time for each 40 acres. 

For the benefit of those who would 
make their our dusting hopper, we give 
the following design and specifications 
by the U. S. Dept. of Agriculture: 

Preliminary considerations for the 
hopper suggested certain essential 
principles without structural changes 
in the plane: (1) a hopper with 
smooth, perpendicular walls to permit 
materials to settle to the bottom; from 
which. they would be fed out -by (2) 
an endless chain conveyor moving over 
the false ‘bottom of the hopper; (3) an 
adjustable door at the front of the hop- 
per bottom; through which the con- 
veyor would deliver material to (4) a 
venturi tube parallel to the airflow and 
below the fuselage; whence it would 
be driven by the rush of air beneath the 
plane and.distributed in its wake; and 
(5) a wind-driven propeller to operate 
the mechanism through a_ reduction 
gear, with a brake controlled from the 
pilot’s seat. Details are given in ac- 
companying drawings. 

Dimensional alterations would per- 
mit this mechanism to be used with any 
airplane. The hopper described is of 
29 cu. ft. capacity, for installation in a 
biplane powered. with a 285 hp. engine 
with a cruising speed of 90 mph. and a 
payload—including hopper—of 984 Ib. 
at takeoff. 


Mounting Hopper Unit 


The hopper is mounted behind the 
firewall. and fills the front of the cock- 
pit at the CG of the plane. To insure 
safety and permit licensing, this hopper 
should be installed by mechanics 
thoroughly acquainted with the me- 
chanism of the aircraft. 

The hopper is attached to the top 
longerons by 14-in. T-sections, while 
tle bottom rests on the lower fuselage 
members, with wood strips clamping 
te hopper and conveyor unit in place. 
Hopper is also bolted to top cowling. 
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Power unit, comprising a small. pro- 
peller and reduction gear, is mounted 
on a bracket outside the fuselage and 
clamped to the longerons. These latter 
are protected by wood blocks and Ye in. 
wood strips. No parts of the hopper 
are attached to the fuselage without 
intervening wood or rubber. 

As the weight of the load changes, 
the CG is still within the range for 
which the plane is approved. 


Specifications for Hopper 


Hopper is of sheet aluminum and 
uses all available-space in the fuselage, 
the hopper bottom being approximately 
the width of inside fuselage. Hopper 





has an adjustable door over outlet end 
of conveyor to regulate amount of 
material. Walls are supported by 
angle braces, and sheet aluminum door 
is 27 x 37 in., with the cowling well 
braced round the opening. 

Drag-link conveyor has links made 
of 4 x 1 in. 17 ST aluminum angle, 4 
in. apart. Malleable iron No. 32 
chain is used, with R and L A-1 at- 
tachments. Conveyor is as closely as 
possible full width of the hopper bot- 
tom and is driven by four No. 32 8- 
tooth sprockets on ? in. shaft. Sprock- 
ets should be turned out as light in 
weight as possible. Shafting is sup- 
ported by dustproof, rubber, pillow 

















Teamwork— 


complete 
synchronization— 
all members of a 
smoothly 
functioning 


production team. 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 


WORCESTER, MASSACHUSETTS, U.S. A. 


HARVEY, [ILLINOIS 





DETROIT, MICHIGAN 
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“Over and above the call of duty”... begins the citation of a coveted a 
e ° ac 
but never calculated award, for with that simple acceptance of the 
tr 
moment’s need, so aptly phrased in the inimitable slang of one st 
er 
immortal Ace, many a pilot “has seen his duty and done it.” * Ww ‘en 
So, too, must the plane measure up in performance and rugged- 
ness to necessity’s exacting demands, and we are proud to stress V 
pe 
that American planes of all makes and types have delivered a gi 
SC 
magnificent performance to the honor and glory of the Air Corps. 
It is, however, our gratifying privilege to point to records set by re 
CC 
the Thunderbolt on all fighting fronts which not alone demonstrate ne 


its versatility, but “over and above the call of duty” stress its well 


merited reputation for “bringing them back alive.” 





REPUBLIC gS AVIATION 


CORPORATION 





Farmingdale, L. 1, N.Y. Wakers of the Wighty Vhunderbolt Evansville, Ind. 
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block ball bearings mounted to permit 
adjustments to be made on conveyor. 
Felt washers are used between bear- 
ings and conveyor box sides. Con- 
veyor box is .065 aluminum braced 
with 14 in. angles. Hopper floor under 
conveyor chain is .091 aluminum with 
14 T-section supports. Conveyor is 
bolted to hopper bottom, thereby clamp- 
ing the assembly to the lower fusel- 
age members, which are protected 
by wood, fabric, or rubber. Door, of 
full hopper width, should open at least 
6 in. It is dustproof when closed and 
is made of .187 2S, 4H sheet aluminum. 

Venturi “is adjustable and is full 
width of conveyor box. Tube is made 
of 17ST aluminum alloy. 

Power unit is provided with 18-in. 
dia. propeller connected to 48:1 re- 
ducing gear on side of fuselage. A 
brake with 1 in.swide drum is mounted 
on propeller shaft and is connected by 
.187 cable to hopper door control. This 
is for the purpose of stopping the con- 
veyor drive when hopper door is 
closed, preventing material from being 
packed into bottom section and dam- 
aging the mechanism. 

Twelve tooth No. 41 sprocket is 
mounted on gear box, while conveyor 
shaft may use 24-, 30-, or 45-tooth 
sprockets for varying speeds of con- 
veyor. Mounting bracket is clamped 
to upper and lower longerons. 

Controls for hopper door and pro- 
peller brake are in cockpit and are 
accessible to pilot. 

All outlets and openings where con- 
trols or cables enter fuselage or wings, 
should be protected by socks to prevent 
entry of dust. 





Plan for Feederlines 
(Continued from page 171) 


When there is good snow, there is a 
peak load, but when the snow cover 
goes bad, the bottom drops out of this 
source of revenue in a few hours. 


Area Certificate Proposed 


The Port of New York Authority 
recently suggested to the CAB that it 
consider the issuance of an entirely 
new type of certificate for non-trunk- 
line service—the area certificate. Such 
a certificate would grant a carrier the 
right to provide non-trunkline service 
within a described region. It would be 
written in such a way that the carrier 
would be left considerable discretion 
as to the precise towns to be served on 
particular schedules, thus providing a 
flexible operation. The carrier could 
then adapt the service to the need, with 
Variance according to seasonal and 
other factors. 

In considering the merits of second- 
ary airline service, it must be remem- 
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NO W...new DUAL-STREAM NOZZLE 
further steps up fire-killing punch of 


DUGAS EXTINGUISHERS! 





NEW DUAL-STREAM NOZZLE deals effectively with spill fires and 
fires difficult to reach because of height or obstructions. Designed 
for use with DUGAS wheeled extinguishers, the new Dual-Stream 
Nozzle greatly increases fire fighting range and effectiveness. A 
turn of the handle gives a straight stream with a range of 45 feet— 
or a fan stream with a range of 15 feet. 


STRAIGHT STREAM 

of fire-killing DUGAS 
Dry Chemical permits a 
large fire to be knocked 
down from a safe dis- 
tance before operator 
goes in to extinguish it. 





FAN STREAM 
enables operator to 
concentraze heavy cloud 
of DUGAS Dry Chem- 
ical on fire and mini- 
mizes flash-backs. 











Quick Facts about DUGAS Dry Chemical 


e For extra-hazardous fires involving flam- 
mable gases, liquids, greases or electrical 
equipment. 

e Not aa electrical conductor. 

e Non-toxic, non-corrosive, non-abrasive. 

e Not affected by extreme cold or heat. 











Write today for complete information regard- 
ing DUGAS Wheeled Extinguishers with the 
New Dual-Stream Nozzle...and DUGAS 
Hand Extinguishers. 


SUL PR 
AN Od, 






3 “a 
MASTER OF * 


Approved by Underwriters’ Laboratories, DUGAS 150-A WHEELED 
Factory Mutual Laboratories. EXTINGUISHER 





ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN 


DUGAS DIVISION 



































HAT not only describes two of the most popular models in the 
Bond line of industrial casters — it characterizes the wide-awake 
production men who standardize on Bond casters in their plants. 
Bond users never have to accept casters that are “almost” what 
they want—they’re assured of getting the right caster for the purpose, 
every time. 
Bonds come in a wide variety of styles and sizes—to meet every 
requirement of modern industry. 
Write today for the free Bond catalog...and select the proper 
truck casters for your materials handling needs. 


* * * * * 


(A) Bond 136-A Caster. Combines easy (B) Bond V-Grooved Wheel Caster. 
swiveling with long service because of Built especially for use on track line 
special double ball race design and use assembly. Saves time and floor space— 
of durable Bond caster metal. Pressure reduces effects of floor vibration. Pres- 
lubricated throughout. sure lubricated throughout. 


BOND FOUNDRY & MACHINE COMPANY, MANHEIM, PA. 


TRUCK 


CASTERS 
Built-for-the-Job 











bered that the entire United States js 
divided, either by geographic or eco- 
nomic boundaries, into a series~ of 
areas which could be efficiently served 
by such airlines. Many communities 
may themselves never originate suf- 
ficient daily business to qualify as a 
profitable stop for the multi-passenger 
trunkline aircraft of the future; how- 
ever, their annual total transportation 
requirements probably will add up to 
a nice business for a local operator who 
is able to shift his activities to any part 
of the area accordingly as the service 
is required. 

Non-trunkline air service will com- 
plement, rather than compete with, the 
trunklines. Through the development 
of an extensive network of such routes, 
a great deterrent to full development 
of air transportation will be removed— 
that is, the present ihability of the 
clientele to travel by air from a major 
city to communities off the trunklines. 


Feederline service holds out the 
promise of intensive cultivation of the 
short-haul air market. The average 
non-commuting rail trip is 144 mi. 
while 99 percent of auto and 90 percent 
of bus travel is within a radius of 
250 mi. Only 2 percent of airline travel 
is now for less than 250 mi., and most 
of this is within the thickly-populated 
sections around Chicago and New 
York. 

Development of air transport as a 
medium of transportation will require 
the optimum development of short-haul 
services. Accompanying this article 
are maps of two areas—one industrial 
and heavily populated, the other mainly 
agricultural—with several cities of im- 
portance. 

For example, in the State of Louisi- 
ana, the City of New Orleans is served 
by five airlines: Delta, to Ft. Worth 
and Atlanta; Eastern, to Houston and 
Atlanta; National, to Jacksonville; 
C & S, to Memphis and Chicago; and 
Pan American, to Guatemala and 
South America. These five connect 
New Orleans with only five communi- 
ties in the state, but according to CAA 
there were 27 approved airports in the 
area at the first of this year. 

These communities can be joined 
by fast, efficient, non-trunkline service 
through the issuance of area certificates 
under which the operators will not be 
tied down to restrictive and inflexible 
route-and-schedule patterns. 

In the New York area the non- 
trunkline problem is somewhat dif- 
ferent from that in Louisiana. Here, 
there is extraordinarily heavy trunk- 
line air travel between New York and 
Boston, Buffalo, Pittsburgh, and Wash- 
ington. But between these trunkline 
routes lie many smaller communities 
entirely without air service. 


AVIATION, August, 1945 





vacat 
New 
servi 
and 1 
ural, 

trans 
in im 





Ne 
air si 
velop 
to th 
line 
towa 


W 


panie 
are s 
ation 
ily ¢ 
Luse: 
doub! 
1945 
quart 
$1,20 
ing it 
place 
A 
panie 
have 
holde 
Usua 
a Teg 
notes 
also 
from 
Pr, 
and \ 
it wa 
midd 
We |] 
nancy 
furni 





AVI, 





d 


= 


le 

















Regular trunk airline travel could 
not be profitably used in air communi- 
cation for such short distances. For 
example New England and Eastern 
New York have 60 cities with popula- 
tions ranging from 15,000 to 100,000, 
which do not have direct airline con- 
nection with New York City. Never- 
theless, these cities, with a total popu- 
lation of about two million, have a 
definite community of interest with 
New York. Their residents come to 
New York as the principal wholesale 
market of the United States and the 
center for many business ‘services, such 
as accounting, advertising, credit re- 
porting, and finance, thus guaranteeing 
4 continual exchange of traffic. 

In addition to commercial traffic, the 
entire area is important as a mecca for 
yacationists and week-enders from 
New York City and its environs. Air 
service can add a day to a week-end 
and two days to a vacation. It is nat- 
ural, therefore, to expect that, via air 
transport, the whole area will increase 
in importance as a resort and ‘serve an 
ever-expanding market. 

The above instances could be 
adapted in varying degrees to almost 
all the states in the Union. They are 
merely examples of situations which 
may be found all over the country. 

Need of our smaller communities for 
air service is immediate. And the de- 
velopment of a flexible certificate fitted 
to the requirements of the non-trunk- 
line operator will be a definite step 
toward meeting this need. 





Wall Street Eyes Planes 
(Continued from page 179) 


panies, such as Ryan and Luscombe, 
are still at the peak of their war oper- 
ations and are thus in position to stead- 
ily enhance their financial position. 
Luscombe, for example, more than 
doubled production in the first 4 mo. of 
1945 over the like 1944 period. Its first 
quarter sales were $2,637,000 against 
$1,205,000 a year ago. Ryan, announc- 
ing its unfilled orders a few weeks ago, 
placed this backlog at $116,000,000. 
A number of personal plane com- 
panies, includuing Aeronca and Piper, 
have paid their first common. stock- 
holder dividends within the last year. 
Usually, the placing of these stocks on 
a regular dividend basis not only de- 
notes a stabilized earning power but 
also makes the issues more attractive 
Irom the stockholder’s viewpoint. 
Procurement of loans for expansion 
and working capital is not the problem 
It was before the war for the small and 
middle sized company in any industry. 
We have had the Reconstruction Fi- 
nance Corp. for more than a decade to 
furnish loans to railroads, banks, and 
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Increase efficiency 
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Eliminate wracking 
of equipment. 
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large corporations; but this: azency 


didn’t figure actively in the small bus:- 
ness field. Now, however, Congress 
and the administration seem’ to be 
bending over backward to make sure 
& small business is assured of all neces- 


sary working capital in the recon- 


RA D) ; @) / . version period and beyond. 
5 . \ The Opposing View 
: \ On the other side of the fence are 
those who see no reason for the in- 


vestor to get interested in the personal 
plane stocks just because civilian pro- 
duction is being resumed. Nor are 
they impressed by merger possibilities, 
It is their curbstone opinion that the 
military plane makers have all the 
plants, facilities, and most of the organ- 
ization they will want postwar. It will, 
they say, be a case of shrinking rather 
than merging. And the aircraft makers 
probably won’t be interested in buying 
a name, since their tremendous war 
production and success of their fighting 
planes has made their own names 
household words in some cases and 
given them all the prestige they need 
to introduce any product they wish to 


! manufacture. th 
: Some astute Wall Street observers ye 


will tell you that their interest in the 
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The first time you listen with Murdock Phones, you know that here | #itcraft industry lies about 757% in “ 
ae military production, 15% in com- 
is clear reception with perfect comfort—and this is why: mercial transport output—and but 10% s 
in the personal plane direction. In Pl 
1. MURDOCK "precisioneering" brings the message through natu- other words they feel that the aircraft Pe 
rally—without strain, chatter or distortion. industry must continue to rely on gov- é 
ernment orders for its “bread and ol 
2. MURDOCK'S "solid-built" durable construction protects the fine, wh ne for an indefinite pl: 
sensitive adjustments from shock. At the same time, with the possible jal 
exception of a few companies like ra 
3. MURDOCK'S "air-cushioned" phones provide long listening with- Douglas and North American Avia- tr 
out head discomfort. tion, these observers expect that nearly hs 
all the big companies soon will make 
4. MURDOCK'S ventilation means cool comfort—prevents condensa- their bid in the personal plane field be- - 
. cause of its acknowledged long-term 
on. future possibilities. 1 
: ot But, they reason, it’s too early to 
5. MURDOCK'S two-way adjustment controls position for smoother get excited about those long-term pos- 
performance. sibilities. It is still a limited field - 
with many new entries. And it will ta: 
Murdock's entire factory is now working for Uncle Sam. But as | >¢ @ long time, they venture to predict, an 
. ° . ° ° before there will be a Ford in the fu 
soon as victory is won, Murdock men, machines and materials will | .-sonal plane field, Planes must be “ 
resume their peacetime position as a leading manufacturer of radio | simplified, in their view, so that the dj 
phones, telephone and electrical specialties for civilian use. ae Spi en See . 
Corp., largest prewar producer ot 
Plan for that peace now. Write today for new catalog. ech oas Besa ions oaniias sAiaesion’ - 
; to his stockholders last fall that are en 
MANUFACTURERS: We're at your service to help you turn out more often quoted by those who are dubious uy 
Radio Phones and related parts. Our organization has had 40 years’ regarding the immediate personal ra 
experience. Write us today. plane market. Declared Mr. Piper: st 
“Technical improvements will make 
the postwar plane more useful than the ft. 
KY Mw J M U 24 D oO Cc \4 Cc oO ptevious models. However, it should fla 
ad = bad be recognized that we do not have ade- 36 
quate airports and servicing facilities 6 
162 Carter St., Chelsea 50, Mass. co ndeomndade &/Sengiewisinay et air 
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etaft, and development of landing fields 
must go hand in hand with increased 
output of planes for civilian use.” 

Some Wall Street brokers take the 
position that it will be another year or 
two before the postwar pattern in the 
personal plane field begins to take 
shape. And remembering the casual- 
ties that took place in the automotive 
field after World War I, they counsel a 
“wait and see” policy. It was during 
the forepart of the motor car industry’s 
greatest era of expansion that many of 
the producers disappeared. It is still 
too carly, they contend, to pick the 
winners in the personal plane field. 

Meanwhile, there’s no denying that 
the personal plane makers are getting 
off to a good start in their reconversion 
to civilian production. They have 
garnered orders for thousands of 
planes with little effort, and they cer- 
tainly have the draw at the start on 
their big potential competitors who are 
still concentrating on military work. 

Piper Aircraft, for example, expects 
to produce more than 5,000 planes in 
its first year of resumed civilian output 
—almost as many personal planes as 
the entire industry produced in any 
year before the war. Aeronca has re- 
ceived more than 65,000 inquiries con- 
cerning beth small airport operation 
and the purchase of light personal 
planes, and expects to begin delivering 
personal planes next month. 

Recent market forecasts have pre- 
dicted that around 20,000 personal 
planes may be produced in the light- 
plane industry’s first full year of civil- 
ian production. Although this figure 
seems small in comparison with war- 
time military plane output, it is still 
some two and a half times greater than 
the previous peak. 





Tudor and New Aerovan 
(Continued from page 177) 


range of visibility. View here while 
taxiing is stated to be through 200 deg. 
and to within 10 ft. of the nose. The 
fuselage, affording a level loading floor, 
has a large single rear door to permit 
direct loading, or driving in of cargo. 
Straight-sided, maximum fuselage 
headroom is given as 6 ft. 6 in., with a 
Storage capacity of 530 cu. ft. 

Used as a passenger craft, light seats 
would be installed, permitting seating 
up to twelve passengers. Another ar- 
Tangement could accommodate eight 
Stretchers, 

Wooden, cantilever wings, with 50- 
ft. span have Miles external airfoil 
flaps and slotted ailerons. The craft is 
36 ft. in length, and height is 13 ft. 
6 in. Weight empty is stated to be 
3,000 Ib., and maximum payload is 
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LARIAT 
STRONG AS STEEL 





Opportunity for effective applications of Norgren Hose 
Assemblies are unlimited in all types of hydraulic and 
pneumatic operations where great strength and extreme 
flexibility are required. 


OUTSTANDING FEATURES: 


@ Oil resistant synthetic rubber hose, reinforced with 
high tensile steel wire woven into the hose for maximum 
strength and positive passage even on short bends. 


@ Impervious to heat, cold, and solvent. Highly resistant 
to continuous vibration. 


@ Permanent machined couplings for high pressure and 
reusable couplings for low pressure. 


@ Recommended for working temperatures of —40° F. 
to 250° F. 


@ Available with I. D. of 14” to 1” inclusive, any length. 


Write for new Bulletin No. 450. C. A. Norgren Co., 220 
Santa Fe Drive, Denver 9, Colorado. 




















you. All our facilities are still occupied in coating millions 
of yards of rayon, nylon and glass cloth for the Armed Forces. 


UNITED STATES RUBBER COMPANY 


Serving Through Science + COATED FABRICS DIVISION + MISHAWAKA, INDIANA 


® Soon, we hope, there will be new ‘‘U.S."" Naugahyde available to 
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given as 1 ton. Fuel capacity is 50 
gal., and with this, a range of 450 mi. 
is predicated. Performance figures in- 
clude a 130 mph. top speed and 4 
cruising speed of 115 mph., and it js 
also stated that the Aerovan can take- 
off or land within 100 and 260 yd., 
according to load. 





Spartan 4-5 Placer 
(Continued from page 175) 


be able to fly from any moderate sized 
field, and will be capable of taking off 
over a 50-ft. obstacle in 1,055 ft. using 
15 percent flaps. Further, it is speci- 
fied that with 45-deg. flaps and brakes 
free, the Executive 12 would land in 
1,989 ft., or with brakes locked, in 679 
ft. 

Price, in the present judgment, is 
estimated at under $20,000, although 
with fewer accessories, it may go down 
to about $14,000. . Size, performance, 
and price indicate that the Executive 
12 is intended for companies which use 
private air transports, for the business 
executive, or for the advanced sports- 
man pilot. 





Planning Overhaul Shop 
(Continued from page 161) 


standard structure, would not be quite 
so efficient for a continuous-flow shop 
but on the other hand would adapt 
itself to intermittent process overhaul 
without the expenditure of large sums 
of money. Changes may be accom- 
plished quite easily, or the building may 
be sold to another organization with- 
out undue loss. Unless the operator 
contemplates an exceedingly large 
shop with continuous-flow overhaul, 
and feels called upon for the maximum 
of production in the minimum of.time, 
it is not recommended that he invest a 
large portion of his capital in construct- 
ing a highly specialized building. 

At this point it might be well to 
recognize the American business atti- 
tude that aims towards “room for tu- 
ture expansion”. 

With an airline, for instance, where 
engine overhaul is simply a factor in 
revenue cargo transport, it is quite 
possible to predict the rate at which 
overhaul facilities will need expansion 
to meet increased operating demands. 
For the repair station operator who 
regards engine overhaul as a revenuec- 
producing end in itself, the business 
volume is far too dependent on eX- 
ternal variables for him to pin down 
his rate of expansion over a period 0! 
years. 

The writer recalls one such org:'!- 
ization that provided itself with enough 
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hangar space for a fleet of transport 
planes in spite of its relatively small 
market scope. Eventually, one corner 
of this magnificent structure was dedi- 
cated to the owner’s hobby—raising 
goats. 

A nearby competitor, on the other 
hand, was less sanguine as to his pros- 
pects. He set up business in a building 
so cramped that his hangar resembled 
the inside of an aircraft carrier. Pros- 
pective customers left the first hangar 
with an impression of an empty and 
dying business, whereas the second 
shop always seemed cozily busy in 
spite of the crowding. The common 
sense solution to the “future expan- 
sion” problem would appear to rest in 
a carefully thought out shop plan that 
will permit the incorporation of new 
processes without disruption. The air- 
craft engine starts its journey in dis- 
assembly, moves to cleaning and polish- 
ing, and continues through inspection, 
repair, subassembly, and final assem- 
bly, to regain its entity as an airworthy 
unit after test. Whether or not preser- 
vation and packing constitutes a true 
overhaul step is an academic question, 
but the overhaul manager will profit by 
giving engine preservation as much at- 
tention as he does any other shop 
function. 

When the decision has been made to 
operate a shop within certain definite 
capacity limitations, it is time to ar- 
range a tentative floor plan. Most shop 
superintendents will recommend a lay- 
out that eliminates irregular and un- 
systematic movements of engine parts 
as they go through the shop. Such 
conditions usually arise because opera- 
tors are not cognizant of the basic 
overhaul sequence, or because the stress 
of daily business overrides their good 
intentions. 


Shop superintendents who recom- 
mend a smooth flow of parts through 
the shop, are frequently thwarted in 
their attempts to achieve this ideal. On 
paper, a given layout might indicate a 
point midway between cleaning and 
tepair as the best spot for inspection, 
but the building construction might 
make it desirable to place the inspec- 
tion benches elsewhere to take full ad- 
vantage of natural lighting. Floor load 
limitations, drainage, or ventilation, 
often point to a location other than the 
one theoretically desirable. 


An excellent example is found in the 
cleaning department’s location. While 
it is desirable to place cleaning near 
Inspection, there are difficulties in keep- 
mg dust, vapor, and corrosive mate- 
tials away from the clean parts and 
delicate instruments. Two solutions 
usually are offered: The first involves 
steps to seal the cleaning department 
from the rest of the shop and to venti- 
late to the outside air in such a manner 
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Skill and Experience 
_ Makes Possible 
‘Products Like These 


Skilled craftsmen, endless experimenting, accu- 
mulated experience and the finest of materials 
combine to make Pressed Steel products the favorite 
equipment of engineers and designers everywhere. 


PRESSED STEEL 
COMPANY MAKE: 


Carburizing and An- 
nealing Boxes; Thermo- 





couple Protection Tubes; 
Seamless Steel Cylin- 
der Caps: Welded Alloy 
Annealing Cover for general industrial use. = Pp. S Same Steal 
Of light alloy, available in any size, shape — Ste 
or specification. Neck Rings. 





THE PRESSED STEEL COMPANY 
OF WILKES-BARRE, PENNSYLVANIA 


BRANCH OFFICES: 312 Curtis Bldg., Detroit; 503 
Engineers Bldg.. Chicago; 51 E. 42nd St., New ‘ 
Texas; A & M Accessories Ltd., 19 Melind 

Bldg Philadelphia; 318 North 8th St., St 

PRESSED STEEL COMPANY PRODUCTS 
Thermocouple Protection Tubes, Seamless Steel Cy 
Neck Rings, Welded Alloy Tubing for High ! 


Application, Radient Tubes, Inner Covers and 
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CANNON 


This instrument is a development of the 
engineering department of the Lockheed 
Aircraft Corporation. 








PLUGS 


One man, with this electrical tester, checks the hundreds of circuits of 
a big bomber in 2% hours—a job that formerly took four men 12 
hours. One of the speed-up features of this time-saving instrument is 
the use of Cannon Connectors to make and break and change the 


many complex circuits employed. 


Cannon Connectors are used because they are rugged, accurate and 
dependable. Such is their construction that they stand hard use—even 
abuse. They maintain perfect contact even after long and continuous 
service. The dependability and versatility of Cannon Plugs adapts 
them to scientifically critical circuits on many types of electrical in- 





REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK 
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struments. Cannon Connectors are made in 
thousands of styles and sizes. No other con- 
mector can be had in so many variations. 


Write for this bulletin on Type K Connectors—an ex- 
tensive Cannon line used widely in aircraft equipment. 
The plug pictured is a Cannon 90° Type K. Address De- 
partment A-110, Cannon Electric Development Company, 
3209 Humboldt Street, Los Angeles 31, California. 


CANNON ELECTRIC 


Cannon Electric Development Co. 
Los Angeles 31, California 


Canadian Factory and Engineering Office: 
Cannon Electric Co., Ltd., Toronto, Canada 








that nothing will find its way back 
through open windows and doors. [py 
the second system sandblast and chemi. 
cal tanks are housed separately at some 
point well away from the shop pr; per, 
but if parts are wheeled from one 
building to another, protection must 
be provided against rain and dust. 

Such items may appear trivial to the 
inexperienced operator, but a grain of 
sand in a master rod bearing may ab- 
sorb a month’s profits. ; 

From the standpoint of accessibility 
a test stand just outside the final as- 
sembly shop door is best, but test 
stand noise is a handicap to employees 
contributing heavily to fatigue, irrita- 
tion, carelessness, and also misunder- 
standing. 

Continuing the discussion of shop lay- 
out problems, let us consider the sub- 
assemblies. Small engines do not break 
down into the extensive series of sub- 
assemblies common to larger engines, 
Subassembly build-up of a single rear 
section or nose section from a 2,000 
plus hp. engine represents far more 
precision work than does the complete 
build-up of a 50 or 60 hp. lightplane 
unit. Moreover, the major sections will 
disassemble into secondary subassem- 
blies, and each of these divisions re- 
quires a specific area for its construc- 
tion. Obviously, a shop fitted to the 
needs of the lightplane owner, would 
be hard pressed to overhaul larger air- 
line power plants. 

Paradoxically, it may be wise to ar- 
range the shop machinery in a manner 
that is quite inefficient with respect to 
the engine overhaul sequence. For ex- 
ample an operator owns an expensive 
piece of equipment whose capacity ex- 
ceeds the requirements of the engine 
overhaul shop. By placing this ma- 
chine where it is available to another 
department, he may be able to derive 
maximum utility from his investment. 
Many airlines group their machine 
shop equipment without considering the 
inconvenience involved in moving en- 
gine parts into the machine shop when 
that particular machine is needed. 
From the standpoint of engine over- 
haul, this is inefficient, but when fitted 
into the over-all picture, it is good 
business. 

Work-in-process has been aptly 
tagged as “the graveyard of profits”. 
New parts and high payroll charges 
represent money invested with no re- 
turn until the job is paid for. If bottle- 
necks delay completion there is 10 
chance of including all the interest on 
tied-up money in the customer’s bill, a 
further stimulus for finishing jobs 
rapidly. There is also the problem of 
storing finished parts while waiting ‘or 
other work. Storing requires labor for 
cataloging, requires storage areas and 
thus is a waste of space, and calls for 
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back more man-hours to move the stored 
» Tn parts. 
Cit Two factors affect the completion of 
the work: First, the general shop layout 
per, and equipment; second, efficiency of 
bia scheduling within the organization. 
must fj Haphazard scheduling results in over- 
: loading a few machines while others 
> the are unused, also idle inspection or 
nof @ deaning sections, while assembly or 
"abe repair is swamped. Such occurrences 
incur unnecessary expense and careless 
ility work, and are likely to result in dis- 
as- pleased customers. For these reasons, 
test ff jobs in an overhaul shop should be as 
yees carefully scheduled as planes on an air- 
rita- line. The shop superintendent should 
der- know each job, its location, and stage 
of completion at all times. Nothing but 
lay- chaos can otherwise result. 
sub- Let us examine the layouts of several 
reak ff typical overhaul shops. The shops in 
sub- our accompanying figures are tied in 
nes, with aircraft repair stations. The first 
rear diagram (Fig. 1) shows a typical small 
000 airline shop. This airline maintains 16 
lore 1,200 hp. engines with 30 men. The 
lete ff shop is 42x92 ft. overall. Engines enter 
lane at the upper right after removal from 
will the airplane. Usually removed and 
em- placed on stands while in the main 
Te- hangar, engines are occasionally 
ruc- trucked in. A two-ton monorail at the 
the shop entrance handles such cases, as 
yuld well as equipment and parts entering 
air- the shop. 

Once inside, the engine is disassem- 
ar- bled and the parts cleaned. Portable 
ner racks carry the parts to the centrally 
t to § located inspection benches, or in the 
eX- case of accessories, to a small separate 
sive shop with special equipment. The dis- 
ex- assembly and cleaning section con- 
rine tains 900 sq. ft., the accessory shop 
ma- 360 sq. ft., and the inspection depart- 
her § ment 504 sq. ft. When inspected, the 
rive parts move into the assembly area and 
ent. are distributed to the respective repair 
ine § sections. A special area is devoted to 
the cylinder overhaul. The machine shop 
en- handles reworks and repairs of a gen- 
hen eral nature. Subassemblies are built up 
led. on the benches along the machine shop 
er- and stockroom wall. Final assembly is 
ted accomplished in the central area under 


ood the two monorail hoists. 

Completed engines move into the 
rtly hangar for mounting on a portable test 
es tig. Final assembly requires 1,500 sq. 















ges ft, and the machine shop needs about 
re- ff 600 sq. ft. A stockroom at the extreme 
tle- § leit offers a convenient supply of gas- 
no § kets, small parts, and expendable items, 
on while the centrally located office assures 
a that no section is too remote from 
obs supervision, This layout is well-adapted 
of to the custom shop type overhaul. The 
for location of the inspection department 
for ff Might be criticized from the standpoint 
ind of poor natural lighting, but a care- 
for ff fully planned system of artificial il- 
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e@ REX-FLEX Stainless Steel Flexible Metal 
Tubing was developed especially for the 
aviation industry. So it has the strength 
... lightness . . . flexibility ... high 
vibration qualities ... heat and corrosion 
resistance ... and pressure tightness that 
aircraft applications demand. In addition, 
REX-FLEX is manually bendable in multiple 
planes. Thus it can be fitted in place— 
installation is simplified, elbow fittings are 
eliminated. 

C.M.H.’s complete aircraft line also 
includes Stainless Steel Bellows, Shielding 
Conduit, Avioflex Oil Line Hose, Cellu- 
Lined High-pressure Hydraulic Hose, and 
Avio-Tite Re-attachable Couplings. C.M.H. 
engineers are qualified by long experience 
to help solve your aircraft flexible metal 
hose problems. Write today for full details. 





Flexible Metal Hose for Every Industrial Use 
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GED METAL HOSE Coaronenen 


Plants: Maywood and Elgin, lil. 
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HEAT TRANSFER 
SPECIALISTS 


TO THE AVIATION INDUSTRY 


‘ 











Changes come fast in the aviation industry. New ideas replace old, and make new prob- 
lems in heat transfer. For more than a quarter century, Young engineers have worked 
with aircraft engineers, solving new problems as they came... developing oil coolers, 
coolant radiators, supercharger intercoolers, cabin heaters and temperature regulating 
systems. That’s why Young stands ready now with the experience and manufacturing 
facilities to design and produce special or standard heat transfer units for every need. 


YOUNG 


HEAT TRANSFER PRODUCTS 


Oil Coolers @ Gas, Gasoline, Diese! Engine Radiators @ Intercoolers @ Heat Exchangers @ Engine 

Jacket Water Coolers @ Unit Heaters @ Convectors @ Condensers @ Evaporators @ Air Conditioning 

Units @ Heating Coils @ Cooling Coils ¢ And a Complete Line of Aircraft Heat Transfer Equipment. 
YOUNG RADIATOR CO., Dept. 295-H, Racine, Wis.. U. S. A. 


Distributors: Pacific Airmotive, Burbank, Cal.; Aircraft Steel and Supply Co., Wichita, Kansas 
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lumination cancels out this difficulty, 
Floor plan in Fig. 2 is representa. 
tive of a private airplane and engine 
shop operated by two men in partner. 
ship. While not large nor extensively 
equipped, it has been a profitable and 
solid business in a brick building at 
the airport. A ramp allows medium 
sized planes to enter the somewhat re. 
stricted hangar space. At the opposite 
end of the building, a roadway con- 
nects with the main highway and with 
the railroad siding across the street, 
Parts, equipment, and customers enter 
from this side. One corner is occupied 
by a reception office, manager’s office, 
record storage space, and washrooms. 
A swinging door over a small counter 
opens into the stockroom from the re- 
ception room. In addition to being a 
convenient arrangement for across- 
the-counter sales of parts, this permits 
a close linkage between the business 
office and stockroom. Paper work is 
thus handled quite directly and inven- 
tories of spare parts may be trans- 
mitted verbally from the stockroom di- 
rectly to the books. 

Machine shop equipment includes only 
basic tools and some special accessory 
test equipment. Inspection and repair 
are handled in this one room. A short 
distance from the main shop, two small 
metal structures house the cleaning 
and sandblasting operations. Fire and 
contamination problems from these two 
sources, serious in the small shop, are 
eliminated. One side of the hangar 
space is devoted to aircraft woodwork- 
ing equipment; the other side provides 
benches for engine subassemblies, a 
small parts washing stand, and tool 
cabinets under the benches. Engine as- 
sembly and disassembly are conducted 
just outside the machine shop door 
underneath a monorail chain hoist. 

This shop is an excellent representa- 
tion of the unbalanced type of opera- 
tion mentioned previously. As far as 
an organized flow of parts through the 
shop is concerned, no such facilities 
exist. Equipment does double duty for 
aircraft and engine work. The secret 
of making money in such a shop (and 
this shop has made more profit than 
many larger ones) lies in skilled per- 
sonnel who are always busy. These 
men are accustomed to working to- 
gether. They supplement each other’s 
efforts without close supervision. 

To be more specific, let us assume 
one mechanic is working on an engine 
assembly that requires the accomplish- 
ment of another mechanic’s task before 
it can be completed. Rather than waste 
time waiting for this second operation 
to finish, the first mechanic will step 
into the airplane department for a tew 
hours, or if his services are not needed 
there, he might go ahead with the 
fabrication of a special tool to add to 
the shop equipment. Such men, who 
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b ITS GLASS. hich ft Wanké. 


Thal hess keep B26 warm and quite 


30-40-50 degrees and more below 
zero! That’s how cold it is up where 
the B-29’s fly. And our boys who fly 
them must be given every protection 
that science can devise to guard 
men against those paralyzing tem- 
peratures, to keep them as warm and 
comfortable as possible on their 
hazardous missions. 

One of the most important means of 
getting such protection is the use of 
Fiberglas* Aircraft Insulation in the 
compartments and cabins. It helps 
keep heat in—cold out. 

Fiberglas insulation, for aircraft of 
all types, is made of fine fibers of 
glass, bonded together into a flexible 
blanket form. It is so light that 20 
square feet, one inch thick, weigh less 
than a pound! And this feature is 
carried through in service because the 
fibers, being glass, do not gain weight 
by moisture absorption, even under 
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conditions of extreme humidity. Fiber- 
glas is noncombustible, too. 

This combination of properties, 
found only in Fiberglas, has given 
designers the weightsaving material 
they needed in aircraft, where every 
ounce is of vital importance. 

Furthermore, these soft blankets of 
Fiberglas provide highly efficient 
acoustical insulation. The nerve-shat- 
tering high-pitched vibration noises 
and the monotonous drumming 


roar from the motors are damp- War 


je 


ened and absorbed. 
These Fiberglas blankets are 


FIBERGLAS 


*T, M. Reg, U. S, Pat, Off. 



















nati 
Photo of Boeing B-29 
Superfortress courtesy 
Boeing Aircraft Co. 


clean, chemically stable, resistant to 
corrosive vapors, are odorless and do 
not absorb odors. 

Fiberglas in this and other forms is 
being used in the production of count- 
less military and essential civilian 
products. Perhaps your products, or 
those which you are planning, can be 
made better with Fiberglas. Now is the 
time to get complete information. 
Write: Owens-Corning Fiberglas Cor- 

poration, 1891 Nicholas Build- 
ing, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Lid., 
Oshawa, Ontario. 
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When parts cleaning hours are whittled down to minutes, when the time 
wasted by a mechanic in cleaning parts is eliminated, when cleaning 
materials are salvaged, not thrown away —that’s time saved and money 
made in parts cleaning. All of this adds up to the performance of the new, 
modern, remarkably fast “Circo Chief’ twin tank degreaser —a “3 minute 
record” cleaner of dirty greasy parts, equalled by no other cleaning unit. 
It is by far the greatest advancement made in parts cleaning in twenty-five 
years. “Circo Chief” cleans parts five different ways; hot solvent vapor 
cleaning (automatic), drying (automatic), spraying (automatic), dipping and 
soaking. Metliod best suited for the job depends upon the condition of parts. 
Anyone can operate the “Circo Chief” —it starts and stops automatically, 
heats automatically, and feeds itself solvent automatically. All the oper- 
ator does to vapor clean is feed it parts —the unit does all the cleaning. 
Solvent is non-flammable and alli types of metal parts can be cleaned at 
the same time without any harmful effects. 

This you can depend upon—the “Circo Chief” will clean and dry metal 
parts faster, more economically, more thoroughly with less effort, less of 
mechanic's time, at less cost than any other unit or method on the 
market. It will show bigger profit on each and every job. See it in action 
and you'll sell yourself —it’s a revelation. 


CIRCO Propucts company 


2835 CHESTER AVE. « CLEVELAND 14, OHIO 


7 VAPOR 


METHODS ONE UNIT 








can see for themselves what needs to 
be done, are the backbone of a success- 
ful small shop. 

Storage and warehousing facilities 
are sometimes an absolute necessity at 
an overhaul shop. If many engines 
must be stored, some thought should 
be given to a structure that will keep 
them clean and dry. Moreover, it is ex- 
tremely important to make arrange- 
ments so engine boxes may be opened 
for periodic inspection. 

To summarize, one basic rule is 
fundamental to setting up an engine 
overhaul shop: Decide what the busi- 
ness scope will be—then match the 
structure, equipment, and personnel to 
the business. 





CAB and Airline Securities 
(Continued from page 170) 


railroad companies, generally, to se- 
cure the funds needed to provide the 
public with adequate transportation 
facilities. 

The contrast of the over-all capital 
structure of the airlines with that of 
the railroads where complex capital 
structures and excessive debt financing 
through bonds are commonly encount- 
ered, is striking. It is true, of course, 
that the relatively small fixed plant and 
properties owned by an airline do not 
encourage much borrowing on a long- 
term secured basis, but this is perhaps 
an advantage in the long run. Equity 
or stock financing, which has in a 
measure been forced on the airlines, is 
particularly desirable in times of poor 
earnings, when a stoppage of dividends 
is accordingly all that occurs rather 
than failure to meet bond _ interest 
charges with consequent foreclosures. 
This is something that the railroad 
companies have, in many instances, 
learned too late. 

As a general rule, transportation 
organizations of any kind, when over- 
capitalized, cannot earn a fair return 
on the face value of their securities. 
In such cases, however, it is a natural 
tendency on the part of these com- 
panies to pay interest and dividends 
and to use for this purpose money 
which is in part made available by the 
failure to properly maintain their prop 
erties. This has often been the situa- 
tion among the railroads, but because 
of the small amount of airline capital 
invested in anything but operating 
equipment it is unlikely to become the 
case with these companies. It ap- 
pears that the airlines, at least up to 
the present, are also immune to the 
possibiljties of foreclosure due to de- 
faults on bonded indebtedness. 

The current capital needs of the 
airlines arise out of the necessity 0! 
keeping abreast of aeronautical ad- 
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vance by the purchase of new transport 
and operating equipment. As time has 
passed, raising of capital by these 
companies has become less difficult, 
and the nature of their financial struc- 
tures has become a favorable factor in 
this connection. For example, fewer 
shares of additional stock can be sold 
at higher prices to obtain required 
money, leaving capitalizations still 
relatively small and simple. Raising of 
additional capital is aided by the fact 
that new funds go directly into flying 
equipment which almost immediately 
produces revenue. 

The airlines are not faced with the 
problem of making huge outlays for 
land, roadbeds, tracks, bridges, and 
the like, as were the railroads. Even 
when new routes are obtained by an 
airline, practically the only capital 
cost may be for additional flying equip- 
ment and some airport and traffic solici- 
tation expense. It is likely that for 
some time to come the financial needs 
of the airlines, as well as those of the 
manufacturers who sell them equip- 
ment, can be met through the use of the 
chattel mortgage, the conditional sales 
contract, and the equipment trust certi- 
ficate. 

To be sure, as the CAB points out, 
the ICC was given the power to regu- 
late railroad securities by the Trans- 
portation Act of 1920, but it must be 
remembered that this grant of power 
was not an enactment standing by 
itself but was, instead, an integral part 
of a comprehensive system of regula- 
tion of interstate commerce and inter- 
state carriers. At that time, Congress 
rightly considered that the most es- 
sential and vital object of regulation 
was to bring about an adequate trans- 
portation service, and that the credit 
of the railroads wads the foundation 
upon which service of these carriers 
rested. 

That such credit might be reestab- 
lished, after the period of Federal 
operation of the railroads, and further 
strengthened and sustained, Congress 
adopted several measures among which 
was the regulation of securities issues. 
Such regulation was, therefore, pro- 
vided by Congress not solely for the 
protection of investors, nor for the 
express purpose of avoiding conflicting 
State regulations, but as a necessary 
part of the constructive program 
whereby the Transportation Act of 
1920 sought to build up the nation’s 
tailway systems so they would be pre- 
pared to carry an increasing amount 
of traffic. 

No comparable situation as to the 
airlines exists today. Instead of being 
financial wrecks with an unsavory 
financial background, the airlines are in 
an excellent financial position with 
NO such history as had the railroads. 
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CURTIS 


SAN FRANCISCO 








Giant Army Dredge 
Relies on Curtis 
Compressor to Start 
320 H.P. Diesel 


This new ASD Hydraulic Dredge, built 
by American Steel Dredge Company 
for the U.S.A. Engineer Corps, is 
designed to operate in isolated loca- 
tions for long periods. Its power plant 
cannot fail. 

A Curtis Air Compressor maintains 
a minimum of 200 lbs. pressure in a 
large air storage tank, used to start 
the main Diesel Engine which is 
directly connected to the dredging 
pump. 

Here’s but another example of 
the recognition accorded Curtis 
equipment. For years Curtis has 
set the highest standards and per- 
formance records for economical 







dependability throughout a long, trouble-free life. Here are 


some reasons why: 


V TAPERED ROLLER BEARINGS 
V CENTRO-RING LUBRICATION 


V CARBON-FREE DISC VALVES 
V AUTOMATIC PRESSURE UNLOADER 


v PRECISION CONSTRUCTION THROUGHOUT 


ST. LOUIS 
NEW YORK 
CHICAGO 


PORTLAND 


VICTORY § eee eeeeseesceces 


Ce ee ee 


Write for our bulletin, Form C-4-C. 


CURTIS PNEUMATIC MACHINERY DIVISION 
of Curtis Manufacturing Company 
1957 Kienlen Avenue, St. Louis 20, Missouri 


Please send me bulletin, Form C-4-C, 


BUY NEESER AM 27 Sar eat tarr stone 2 5 oe a i 


ooes State... 
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Permoflux Midget 
Transformers pares 
Vital Space and Weight: 









@ Because of their exceptional operating efficiency and 
uniform frequency response characteristics, Permoflux midget ftrans- 
formers have literally hundreds of practical applications where size 
and weight are determining design factors. Developed by Permoflux 
engineers, with new materials and manufacturing methods, they 
are available unshielded, shielded or hermetically sealed for your 
specific requirements. Why not let us design a unit for you? 


Permoflux Speakers Assure 
the Best in Tone Reproduction 
Their wide frequency response, ex- 
treme sensitivity and rugged mech- 
anical design have established new 
concepts of fone realism. Permofiux 
speakers in sizes from 2” to 15”, with 
power handling capacities from 1 
to 20 watts, are available for your 
post-war developments. 














PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 339, ILL. 











In fact the existence of the Securities 
and Exchange Commission, something 
unknown when the railroads were 
passing through their financial vicissi- 
tudes, is probably all we need both now 
and in the future to protect investors 
and the airlines themselves. 


And since the airlines may meet 
their financial needs by the compara- 
tively simple methods mentioned 
above, the question arises as to 
whether there is any real need for 
the CAB to be granted an additional 
regulatory power over the airlines, 
such as the Board now requests. Cer- 
tain objections may be raised to this 
type of control, as follows: 

1. CAB control would place the 
airlines in such a position that they 
would probably be unable to take ad- 
vantage of favorable situations in the 
money market. Changes in this 
market are often sudden. An airline 
could not act as quickly as it can now 
to take advantage of some favorable 
opportunity, if the securities to be sold 
had to have, in advance of sale, ap- 
proval of some public body other than 
the SEC. Such approval could only 
be given after investigation, which 
would, if previous experience in CAB 
matters is any criterion, cause material 
delay. 


All government regulation tends to 
bureaucracy, delay, undue expense, 
and waste of time by all parties con- 
cerned. No matter how simple the 
case, a day must be set for a considera- 
tion of each one by itself, and ample 
time must be allowed for each. Any 
government bureau is handicapped in 
expediting its business, because care 
must be taken lest it fail to give every- 
one interested an opportunity to be 
heard, due to fear of criticism by Con- 
gress; and, also, lest through a short 
cut it might be guilty of an error of 
judgment for which criticism might 
result. 


2. CAB control could be objection- 
able because it might tend to mislead 
investors and thereby injure instead 
of benefit them. If the CAB should, 
for example, fix a minimum price for 
an issue of stock or possibly bonds (if 
the airlines should ever have to resort 
to this type of borrowing), it would 
thereby appear to place its approval on 
their value. Many investors would 
buy securities because of faith in the 
Board’s judgment. It might well 
soon develop, however, that the Board 
could make mistakes. There would be 
many cases where securities could not 
yield the expected returns or long com- 
mand the established price in the 
market. 


Judging, however, from experience 
of the ICC in regulation of railroad 
securities this may not be a very strong 
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argument. In the case of railroad 
stock and bond issues, investors have 
not relied very heavily upon the judg- 
ment of the Commission. In fact, a 
survey conducted by the writer re- 
‘vealed that very few investors knew 
that the ICC had anything to do with 
the railway securities they were buy- 
ing. The same lack of understanding 
was also true regarding the average 
“eommercial banker” (as distinguished 
from the “investment banker”). Cor- 
respondence with a large number of 
members of the American Bankers’ 
Assn. revealed the fact that many, 
while they knew of the work of the 
Commission in rate matters, were en- 
tirely unaware of its work in connec- 
tion with railroad securities. 

3. CAB control would tend to .re- 
strict airline enterprise and foster fur- 
ther paternalism in government by 
transferring too much detailed author- 
ity over these carriers from their re- 
sponsible managers to public officials. 
There might easily be an increase in 
the unfortunate tendency, already no- 
ticeable, for the Board to encroach 
upon functions of actual airline man- 
agement. 

In defense of the Board it should be 
recognized that it is often difficult to 
say just where regulation leaves off 
and management begins. So. many of 
the activities of the airlines are today 
directly under the control of CAB that 
the area left open for free action of 
the boards of directors of such car- 
tiers is considerably limited. Of this 
area left clear for free action the part 
devoted to questions of finance is per- 
haps the largest, and surely not the 
least important. It would seem to be 
the best policy for the Board to re- 
frain from entering that field, other 
than upon the clearest evidence of pub- 
lic necessity for so doing. Unless the 
management of an airline proposes a 
course of action which is clearly op- 
posed to public interest, the Commis- 
sion should refrain from interfering 
with the management’s judgment. 

Congress has relied upon private 
Management and enterprise for pro- 
viding an efficient air transportation 
service. This would seem to imply that 
the Board, in carrying out the regu- 
latory task, should leave all possible 
scope to the carrier’s managers, sub- 
ject to considerations clearly affecting 
public welfare. 


a 








Review of Patents 
(Continued from page 198) 







for connecting propeller and engine, a 
clutch arrangement to enable propeller 
0 act as flywheel to drive engine, and 
means for governing rate of rotation of 
Propeller when it is connected to engine 
¥ torque converter or automatic clutch. 
877,457, filed July 5, ’41, pat. June 5, 
», Same inventor and assignee. 
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ta HARRIS MOUNTS 
It is impossible for delicate instruments such as those used on 
planes, radios, or in the electronic field to take jars, jolts, shocks, 


and vibration and still maintain their accuracy or function efficiently 
for any length of time. 


Harris Mounts cradle, cushion and protect instruments by absorb- 
ing up to 90 per cent of this “rough going” which is the death 
knell to sensitive precision made-instruments. 


Harris mounts are rugged, yet, extremely light in weight. They are 
made in accordance with Army-Navy standards to suit any combi- 
nation of weight, frequency, deflection, or operating condition and 
come in plate and cup form. Send in for free Bulletin Series 1022, 
giving complete data on Harris Mounts. 










Our engineers, long experienced in the field 
of engineered vibration control, will gladly 
work on your problem with your engineers. 
Just drop us a line. 





lpl AWRY RUS PRODUCTS COMPANY 
os Se a OHIO, 


U. S. A. 
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HE Fulmer Honing Machine produces 

round, straight, smooth bores to working 
tolerances as small as .0002”. It is an extremely 
flexible machine. Due to a wide range of 
spindle and reciprocating speeds, it removes 
material faster than any other known method 
for a comparable degree of accuracy and sur- 
face finish. 

It is ideal for finishing aircraft cylinders, 
connecting rods, Diesel, gas and compressor 
cylinders, supercharger parts, landing gear 
Struts, recoil cylinders—wherever superfine 
cylinder surfaces and extreme accuracy are 
required. Write today for complete informa- 


Hon. ¢. ALLEN FULMER CO. 
1225 First National Bank Bldg., Cincinnati, Ohio 


PT Ll 


SPECIAL MACHINERY 
HONING MACHINES 
ROD BORERS 
DEALERS: A few attractive territories remain open. Write today! 
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Especially when it represents the eX- 
perience gained in pioneering varied 
p testing techniques for aviation. ag 





FOR COUNSEL WRITE OR CALL 


HX NOWN FOR THE BEST IN TESTING METHODS 
BURBANK, CALIFORNIA 


eee tiE, WASHINGTON WICHITA, KANSAS 





Radio Guiding System for Aircraft is in. 
tended to facilitate concealment of lanq- 
ing fields by providing direction via jn. 
tersecting beams in various zigzag paths 
Remote main radio-beam projecting sta- 
tions guide craft home from distant 
points, and landing field beam apparatus 
directs plane to field, directive beams be- 
ing progressively weaker as field is ap- 
proached and beams projected being rel- 
atively weak and of short range, not likely 
to affect receiving apparatus of enemy 
craft.—2,378,242, filed Aug. 3, °42, pat, 
June 12, ’45, W. M. O’Neil. 


Tow Target cable shearing is eliminated 
by providing removable insert member 
for lead cable ring having limited open- 
ing through which cable passes to guide 
ring to position opposite release mecha- 
nism. Latter, when struck by insert mem- 
ber, forces this member from position in 
ring.—2,376,754, filed June 21, °43, pat, 
May 22, ’45, A. E. Brickman, assignor to 
The American Steel & Wire Co. of N, J, 


Aircraft Stabilization and Control, inde- 
pendent of usual elevators, rudder, and 
ailerons, is obtained by utilizing variation 
of thrust, either in direction, intensity, or 
both. Wings or other surfaces of craft 
are provided with tubes disposed trans- 
versely, formed and positioned so that 
very thin layers of fluid are caused to 
issue at high velocity from narrow slits 
to produce required thrust in direction of 
flight.—2,376,834, filed Oct. 6, ’42, pat. 
May 22, ’45, N. A. Thompson. 


Direct Propulsion of Aircraft is attained 
by charging a chamber with a relatively 
large volume of air, exploding relatively 
small charge of fuel within chamber, and 
then expelling air and products of com- 
bustion by force of explosion to propel 
craft directly by reaction of air current so 
produced. Explosions take place in rapid 
succession, with expanding gases acting 
directly on successive bodies of air sup- 
plied to combustion chamber.—2,377,247, 
filed Dec. 9, °’41, pat. May 29, °45, E. 
Lagelbauer. 


Landing Gear Wheel Rotation prior to 
landing is accomplished with gear box, 
stub shaft for wheel actuation, ratchet 
sleeve and gear attachment for connect- 
ing shaft to wheel, oppositely acting elec- 
tromagnets for engaging and disengaging 
sleeve, and motor connected to stub shaft 
by flexible shaft.—2,376,621, filed Sept. 14, 
’44, pat. May 22, ’45, M. L. Reed, 





Recent Books 
(Continued from page 198) 


row,” says Mr. Litchfield, ‘‘will be more 
exciting, more important, and fuller of 
opportunity than any we have known. 
There is, he continues, a consumer body 
“comprising 200 million people whose 
wants are all but inexhaustible, limited 
only by the ability to pay... The market 
is unlimited because the sum total of 
human wants can never be satisfied.” 


COASTS, WAVES AND WEATHER, by 
John Q. Stewart. Ginn & Co., Boston, 
Mass. 348 pages, photos, index. $3.75. 

Here, the entire physical background of 

navigation and avigation is considered. 

The treatment is comprehensive and gra- 

phic, affording much material for instruc- 

tion and reference. 


HOW TO SPEED UP SETTLEMENT OF 
YOUR TERMINATED WAR _ CON- 
TRACT, by J. K. Lasser. McGraw-Hill 
Book Co., New York City. 186 pages, 
graphs, index. $3.50. 

Designed to apprise executives of both 

small and large plants regarding correct 

steps to initiate when war orders are can- 

celled or curtailed, this volume includes 4 

full guide to subcontractors on procedure 

and the maintenance of maximum protec- 
tion. 


NO INFLATION COMING, by William J. 
Baxter. International Economic Re- 
search Bureau, New York City. 84 
pages, drawings. $1.00. 

This is a review and developed exposition 

of American economic affairs, featuring 

the premise that no inflation may be eX- 
pected, holding that money in the bank 
and war bonds will remain sound, ant 
forecasting cheaper common stocks, farms, 

real estate, and various commodities 1 

postwar, 
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